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SCIENCE 


he History of Oxygen 


alcolm Dole 


QO A CHEMIST, OXYGEN IS ONE of the 
most interesting elements of the earth because 


of its remarkable reactivity, its paramagnetism, 
n |i. Jes participation in living processes, its use as the 
elds 


Mandard for atomie weights, and, finally, its great 
| ; yundance in the earth’s crust. The origin of oxygen 
a only as an element, but as a free gas in the earth’s 
: mosphere, and the sequence of events which oxygen 


| by ow undergoes as it passes through the carbon and 
ToUD ther cycles, constitute the history of oxygen, a sub- 


| pct about which we may never know with certainty 
Wall of the details, although the broad aspects of some 
| f its history seem at the present time to be clear. 
™ The three stable isotopes of oxygen, masses 16, 17, 
| and 18, presumably were initially formed from the 
Sprimordial flux of neutrons (called by Alpher the 
feelem”) which was the precursor of all matter. 
| E lpher, Bethe, and Gamow (1) have recently pub- 
5 shed a neutron-capture theory of the formation and 
; lative abundance of the elements which makes plaus- 
pple, from a semiquantitative point of view, the idea 
i at all the elements were initially formed in the same 
: ent, by the decay of neutrons to protons and elee- 
ons and by the capture of neutrons and protons by 
Beech other to form the various known nuclei. Given 
me formation of oxygen by this mechanism, we now 
fp oceed to diseuss the history of oxygen on our own 
planet. 
| . A problem which challenges our imagination is that 
me explaining the existence of free uncombined oxygen 
oe our atmosphere. D. ter Haar (12) has recently 
Meviewed theories of the origin of our solar system 
3 hd presented a new modified theory of his own which 
4 mes the closest of all extant theories to explaining 
| Beantitatively the known facts. He starts with the 
nplest possible hypothesis, originally proposed by 
| : ‘nt, namely, a sun surrounded by a gaseous en- 
: elope. Condensation nuclei formed near the sun will 
4 inorganie compounds of heavy elements (that is, 
. ‘vier than hydrogen and carbon); hence the inner 
t lanets will be small and dense. They will have ac- 
Poeed their size before gravitational capture of matter 
Wy’ ‘he gaseous envelope has become important. The 
o'er planets, however, would be formed in a rela- 
vely cold region of the envelope so that organic as 


t of 
hich 
yver, 
Te: 


Adapted from an address delivered as the retiring presi- 


Northwestern Chapter of Sigma Xi, October 


i epartment of Chemistry, Northwestern University 


well as inorganic compounds could form and condense. 
The outer planets, therefore, will be of small density, 
but will grow to large size because of gravitational 
capture. 

During the process of condensation, the earth seems 
to have lost practically all of the light elements which 
could not be bound chemically ; for example, as Unsdld 
(24) has pointed out, in the star t Seorpii, neon and 
nitrogen are about equally abundant, and their abun- 
dance does not fall much short of that of oxygen, 
whereas in the earth’s atmosphere the abundance of 
neon is almost negligible. If neon of atomie weight 
20 could not be held by the earth, neither could 
water vapor of mass 18, nor atomie oxygen of mass 
16. Argon of mass 40 and molecular oxygen of 
mass 32 would be much more likely to be eaptured. 
However, because of the reactivity of oxygen it is 
almost inconceivable that the earth’s atmosphere when 
first formed could have contained this element in 
its uncombined state. Water must have been held 
in combination with inorganic compounds, most of 
which are readily hydrated or which adsorb water 


to some extent. As the matter condensed to create | 


the earth, the potential energy of the gaseous en- 
velope was undoubtedly transformed into heat, rais- 
ing the temperature of the growing nucleus. Inas- 
much as the melting point probably rises more rapidly 
with the pressure in the interior of the earth than does 
the temperature, the earth would solidify first within, 
followed by a gradual consolidation proceeding out- 
ward (see discussion in 29). This heat would eause 
water to be driven out, but if the planet had aceumu- 
lated enough mass at this point, the water would be 
held in the gravitational field. In 1924 Tammann 
(23) ealeulated that even at as high a temperature as 
1,500° K the fraction of water molecules having veloc- 
ities equal to or greater than the “escape velocity” 
was only 1.4x 10°75, a negligible fraction. Nitrogen 
and carbon dioxide would collect in the atmosphere on 
being driven out of the hot magma, in much the same 
way as water. In addition to being fixed in water and 
carbon dioxide, we find oxygen in the earth’s crust 
also in the form of oxides and silieates, but we shall 
not be concerned here with the history of oxygen in 
these compounds. 

We come now to the period of oxygen’s history be- 
ginning with the earth after it had cooled from its 
original molten state. The most important faet that 
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confronts us is the present existence of oxygen in the If the hydrogen of reactions 3, 17, and 19 has therm 
atmosphere; there are those, such as the Russian bio- energies greater than 1,000 or 1,500° K, it wij , 4 
chemist Oparin (18), who believe that life was first | 
created on the earth by processes not involving free TABLE 1 

oxygen, such as the slow formation in the oceans of POSSIBLE PHOTOCHEMICAL AND IONIC PROCESSES OF 7H) 
small organic moleeules, then larger polymers, then col- 

loidal particles, such as tactoids or coacervates, and 


Energy 
finally living organisms. These living organisms then action 
began to photosynthesize, thus creating the oxygen of No. Chadatien ste 
the atmosphere by the dehydrogenation of water. The (—) in ev t 
difficulty with this theory of Oparin’s is that it cannot 
Vadothermic Photochemica eactions 
be checked by the application of known physicochem- 
ieal principles, because of our present ignorance con- 2. Os+hv-—>0 (D)+0 + 7.05 (10) 
cerning not only the mechanism of the origin and 3. H:O0+hv—» H+ OH +5.12 (13) 
roduetion of life, but also of the details of the photo 
p ue 0 1 e, ut aiso e e 0 e p ~ 5. COs + hv— CO + oO @D) + 7.47 (17) 
synthesis process. Tammann (23) believed that oxy- 6. CO+hv-—3C+0 +9.14 (18) 
gen arose through the thermal dissociation of water Endothermic ‘Iontsiag Reactions 
followed by escape of hydrogen from the atmosphere, 7. OswdOsr+e 4122 (22) 
but for this process to have been significant the tem- 8. O:-»>0+Or+e + 18.65 (22) 
water vapor must have exceeded 1,5 10. H+ OH+ +e +18.4 (15) 
K (to produce appreciable dissociation). 11. HO +H+H+Or+e + 23.1 (15) 
In the higher regions of the earth’s atmosphere, in ‘ 
the stratosphere, the ultraviolet light from the sun is 14. > COs +e 4144 (29) 
much more intense than at the earth’s surface, pro- 15. COz:—»CO+ Or+e + ore (22) 
ducing at a height of 25 km a maximum in the partial 
pressure of ozone, according to the photochemical re- Ezothermic Thermal Reactions 
17. OH+O0— 02+H 0.69 (2) 
i 
18. OH+OH— H20+0 0.61 (2) 
0,* 0+0 (+5.08ev) (1) 19. ite Hz + 0.69 (20) 
20. ({D°) + HO — NH + 
(Reaction numbers are those of Table 1.) It is this 
layer of ozone which prevents practically all of the 24. N (2D°)+COz:—»NO+CO  —- 2.2 
light of wave length shorter than about 3,000 A from 25. N+02:-—»NO+0 ~ 0.21 
hine th bhove 86 litt] 26. N+NH—»No+H ~ 3.98 
reaching the earth. above m very little ozone 27. C+H:0 —> CO+ Hs larg 
is present, so that we may assume that in this region 28. CO+ HO — CO2 + He — 0.52 
of the stratosphere and at higher levels in the iono- Ducthormie Thermal Reactions Reeuiring 
sphere, the gas present is exposed to solar radiation Third Body (Possibly Nz) 
of wave length even as short as 600 A. It is impor- 29. O+02—> Os - 1.03 (22) 
30. 0+H ~ 4.34 (8) 
tant to consider possible photochemical as well as ioni- 31. OH+OH —> HO: _99 (an) 
zation processes which may have given rise to free 82. N+N—> Nez — 7.38 (13) 
atmospherie oxygen as suggested by Poole (19). In 
Table 1 we have listed all of the processes, photochem- 35. N+C—3CN ~ 5.96 (13) 
ical or ionic, which are believed to exist or to be 36. C+H—CH ~ 3.47 (13) 


ore . ° Also the reverse of reactions 1, 3, 5 and 6) 
eapable of existing in the stratosphere or ionosphere. ‘ 


It is a relatively simple matter to write a sequence of 


reactions which can produce oxygen; for example, 38. Net+e—>N+N — 8.12 
water and oxygen on dissociation produce fragments 
which could react as follows: ee 
* All atoms and molecules listed are gaseous and in (iy 
H,0 + hv H+ OH +5.12ev (12) ground states unless otherwise indicated. All atoms 
0,+hv70+0 +5.08ev (1) molecules are composed of the most common isotope (s!* 
0+0H—-> O, +H — 0.69 ev (22) differences will exist if hydrogen, H', is replaced by dev 
ium, for example). 
OH+0H>H,0+0 -0.6lev (9) 
or quickly lost, leaving an excess of free oxygen 10 


OH+0OH H,+0, —0.69ev (14) atmosphere. Poole (19) has estimated that, a‘ a 
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: erature of 1,000° K, the ionosphere will lose all of 
hydrogen in. five years; if the hydrogen exists-as. 
OB omic rather than molecular hydrogen, the time of 
: cape is reduced from five years to two days. For 
Mery two atoms of hydrogen lost, the atmosphere will 
i & a net increase of one oxygen atom gained. 

i It will be noted that reactions 17, 18, and 19 are all 
BE olecular and give rise to two products, and thus do 
| pt require a “wall” or a third body for conservation 
momentum; in other words, they are homogeneous 
Mactions. However, reactions 18 and 19 can probably 
a ruled out as being of minor importance because the 
@lative amount of water present is smaller than that 
Mm oxygen. As a consequence, the partial pressure of 
SH will be smaller than that of atomie oxygen, and 
‘ e probability of a collision between OH and O will 
> greater than the probability of a collision between 
Svo OH radicals. Dobson, Brewer, and Cwilong (4), 
4 ho have made careful measurements of the frost 
pint in the stratosphere up to heights of about 10 km, 
| int out that the humidity content of the strato- 
phere, which drops off rapidly when the stratosphere 
j reached, is less than expected. The water content 


Blvey (9) states, however, that the spectrum of the 
Meoupolar aurora (light of the night sky) demonstrates 
|@ the upper atmosphere the presence of water mole- 
M@les in certain excited states along with oxygen, and 
Piium atoms, N,, NO, and O, molecules. 

= For hydrogen atoms or molecules to have velocities 
: jual to the escape velocity as caleulated by Jeans 
i 14) their velocities must be equivalent to tempera- 
| res of several thousands of degrees (at 1,500° K the 
ction of hydrogen molecules, assuming a Maxwellian 
e@stribution, which have velocities equal to or greater 
Ban the escape velocity, is 0.00032, (23). Is there 
my mechanism by which hydrogen atoms or molecules 
n acquire such high energies? In reaction 17 which 
1 P favor as the oxygen-producing reaction, the energy 
BP rated is 0.69 ev; if this excess energy is dissipated 
@ translational energy the fraction 32/33, or 0.67 
i , will be carried by the hydrogen atom. This is 
uivalent to a “temperature” of about 5,000° K. 
P ch a “hot” molecule will soon reach thermal equi- 
rium by collisions with the gases at the level of 


(22) 

(8) 
(27) 
(13) 
(13) 
(13) 
(13) 
(13) 


@eular mean free path is negligible in comparison to 
@’tospherie distances at the pressures of 10-° to 
mn Hg existing in the stratosphere. As greater 
ughts \re reached, the pressure drops and the tem- 
fe'ture rises. Thus, at a height of 285 km Godfrey 
} d Pri. (17) estimate the temperature to be 1,350° 
. and © pressure, 6 x 10- mm Hg. At this tem- 
‘eae’ he hydrogen would be rapidly lost as men- 


ia stratosphere at which it is formed because the mo- 


tioned above. At the present time the rate of vertical 
mixing between layers of the stratosphere and the 
ionosphere is unknown, hence it is impossible to esti- 
mate the rate at which the hydrogen escapes from the 
stratosphere. Certainly there is a negligible abun- 
dance of hydrogen in the upper atmosphere, in con- 
trast to earlier ideas. Wildt (30) points out that only 
about 1 per cent of the helium formed by radioactive 
decay in the earth’s sedimentary rocks is present in 
our atmosphere ;.the rest “must have escaped from the 
atmosphere during geological time.” Hydrogen pre- 
sumably would escape even more rapidly than helium. 

In addition to reactions 3 and 17 as a source of 
oxygen, the following series of reactions could con- 
ceivably result.in the presence of free atmospheric 
oxygen : 


CO, + CO0+0 +55 ev (23) 
CO+hv—>C+0 +914ev (18) 
N(?D°) + H,O NH + OH -—0.7 ev (11) 
N(?D°) +OH NH+0 -143ev (5) 


These reactions do not require atomic oxygen for the 
production of O, as does reaction 17. Although Dhar 
(3) states that formaldehyde has been found in rain 
water, reactions producing it have not been listed in 
Table 1 because formaldehyde is rapidly deeomposed 
photochemically, particularly in the presence of oxy- 
gen (17). ‘Table 1, however, does contain an amaz- 
ingly long list of reactions and demonstrates the rich- 
ness of the chemical processes in the upper atmosphere. 
The energy for the ionization of molecules can be 
thought of as coming from cosmic rays; evidence for 
ionization is, of course, the free electron and ion con- 
tent of the ionosphere. 

So much for the past history of the orizin of oxy- 
gen, as far as we can infer it from modern knowledge. 
What about the present oxygen of our atmosphere, 
does it have a history? The universally accepted belief 
is that all of the oxygen of the atmosphere has been 
produced by the photosynthesis process in land and 
marine plants, mostly from photosynthesis in the 
oceans of the world. There is one small difficulty with 
this theory—the isotopic composition of atmospheric 
oxygen is not that of oxygen in the water of the 
oceans as discovered by the author (5). Ruben, Ran- 
dall, Kamen, and Hyde (21) demonstrated that the 
oxygen produced by photosynthesis came entirely 
from the water and not from the earbon dioxide of the 
culture medium, while Dole and Jenks (6) showed 
that the photosynthetic oxygen had the expected iso- 
topie composition for isotopic exch-nze equilibrium 
between oxygen and water, a composition which is 
definitely lower in O'*§ content than that of atmos- 
pherie oxygen. The present oxygen of the atmosphere 


ol. 
i 
will 
F THE 
fereny 
(13) 
(10) 
(17) 
(17) 
(13) 
(22) 
(22) 
(22) 
(15) 
(15) 
(15) 
(22) 
(22) 
the upper stratosphere and ionosphere is unknown. 
(2) 
(2) 
(20) 
| 
in th — 
oms 4 
in! 
t a tel 


80 SCIENCE 


nuar’ 
January 28, 1949, Vol, 109 


must have an origin different from photosynthetic oxy- 
gen or the photosynthetic oxygen must have changed 
its composition by isotopic exchange after being pro- 
duced photosynthetically. Before we give up the cen- 
tury-old belief in the importance of the, photosynthetic 
origin of oxygen, let us investigate the possibility of 
O'S enrichment of atmospheric oxygen by isotopic ex- 
change. 

There are two possible exchange reactions which 
could enhance the O'S content of atmospheric oxygen; 
the first, 

2H,0**(g) + = 2H,0'*(g) + O,"8(g), 
and the second, 

2H,0**(g) + = CO,"*(g) + 2H,0"*(g), 
followed by the irreversible reaction 

CO,"*(g) + 0,7°(g) CO,**(g) + O2"8(g) 

Urey (25) has recently reealeulated, at 0° C and 
above, the equilibrium constants of these reactions first 
published by Urey and Greiff (28). Values for the 
fractionation factor, which is the ratio of O'* to 0'* 
in the oxygen or earbon dioxide divided by the similar 
ratio for the water in the two equilibria at different 
temperatures, are shown in Table 2 for the oxygen- 
water and oxygen-earbon dioxide equilibria. We have 
extended Urey’s calculations to — 50° C in the case 
of the oxygen-water vapor equilibrium. 


TABLE 2 


FRACTIONATION FACTORS FOR THE WATER-OXYGEN AND 
WATER-CARBON Dioxipe Isoropic 
EXCHANGE EQUILIBRIA 


Reaction 223°K 273.1°K 298.1°K 
Water vapor-oxygen ........ 1.030 1.017 1.014 
Water vapor-carbon dioxide . . 1.055 1.047 
Liquid water-oxygen ........ 1.006 1.006 
Liquid water-carbon dioxide . . 1.044 1.029 


Note that the fractionation factors for the oxygen- 
water equilibria are much smaller than those for the 
carbon dioxide-water equilibria and have a practically 
zero temperature coefficient in the case of the equi- 
librium between oxygen gas and liquid water. Letting 
a represent the fractionation factor, the percentage 
increase in the O'* abundance of the oxygen when 
brought into equilibrium with liquid water (assuming 


that both the free oxygen and the oxygen in water had. 


the same isotopic composition before being brought 
into isotopie exchange equilibrium with each other and 
assuming an infinite volume of water) is 100 (a-—1) = 
0.6% or 6 parts per mil at 273° K. Atmospheric 
oxygen has an O'* content 30 parts per mil greater 
than the oxygen of Lake Michigan water. Even as- 
suming that the exchange equilibrium is established at 
221° K and that the water vapor participating in the 
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equilibrium at this low temperature eventually esta}, 
lished an equilibrium with ocean water at 10° ( y 
that the over-all process can be written 


(stratosphere at 50° C)+2H,0'* (ocean y 
10° C) = O,'* (stratosphere at — 50° C) + 2H,0% 
(ocean at 10°C), 

the O'S content of free oxygen will be enhanced 9 

parts per mil with reference to ocean water or 9 

parts per mil with respect to Lake Michigan wate, 

still less than 30 parts per mil. 

Dole and Roake (7) have shown, furthermore, thy 


he tro 
oxygen isotopes do not exchange between oxygen gy saihie 
and water vapor when passed through a glow di 33 p 
charge at low temperatures and pressures. An ¢. entit 


change of oxygen isotopes could be demonstrated 

however, between carbon dioxide and oxygen, so tha 

the enhanced O'* content of the atmosphere can 

fully and quantitatively explained by the following 

sequence of reactions: 

CO, (air)+H,O (vapor at 0° C) CQ, (air) of 
O'* content equal to 49 parts per mil (Lake Mid. 
igan standard). 


This CO,, having an O'*® content enhaneed to 4 
parts per mil with respect to ocean water, then under. 
goes an irreversible and random exchange of its oxy- 
gen isotopes with the oxygen of the stratosphere by 


virtue of reactions 1, 3, 5, 6, 17, and 19 of Table |, be 
or their reverse, producing in the stratosphere an ()" aes 


content enhanced to the maximum extent of 44 part 
per mil with respect to ocean water. The observ fm "°° 
value is 30 parts per mil with respect to Lake Mic: pferin 
igan water or 25 parts per mil, to ocean water (2). 
The assumptions in this ealeulation are: (1) the ie 
versibility of the photochemically produced exchang 
of isotopes and (2) the temperature at which eq 
librium between the CO, and H,0O is established. 
Despite this suecess in accounting for the 0'* co 


tent of the atmosphere by assuming a stratosphen puitial 


irreversible exchange of O'* between O, and (0; 
there is still the problem of demonstrating a transtt (1), 
of the O'* enhanced oxygen froin the stratosphere \ eller 
the troposphere. As Dobson, Brewer, and Cwilotf 08 
have pointed out (4), a “general world circulation 
tween the equator and the poles which causes the #! es | 
in the stratosphere to rise slowly near the equator sl 
to subside slowly near the poles” has been postulate Wiesy 
to explain differences in temperature in the st"HM,.i, 
sphere at low and high altitudes. These authors fi! we ‘ 


it unnecessary to invoke this hypothesis, prefertl me 
to base the temperature differences on the differe?*HMauthor 
in radiation due to different ozone content. Th ee 
there seems to be no proof at the present time of VO ideas a 
tical mixing between the low and high levels of 

atmosphere, although horizontal winds of high velo! 
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” » known to exist in the stratosphere. It would be We come finally to the thought that if oxygen ex- 
stab. HE vemely interesting to investigate the isotopic com- change in the stratosphere is significant, then synthesis 


Ca sition of oxygen in the stratosphere as well as from 

srious geographical locations such as the aretie and 
N at MM. tropics. It might be possible to follow large-scale 
r currents in this way because, from all we know 
w, the photosynthesis reaction of the oceans is de- 
vering to the atmosphere oxygen having a different 
topic composition from that already present. Sim- 
arly, the stratospheric oxygen may have an isotopic 
mposition different from the oxygen in contact with 
he tropical oceans. The maximum expected differ- 
ce between stratospheric and photosynthetic oxygen 
tis TR 33 parts per mil of which the error of measurement 
“ BR estimated as 1 part per mil. 


of oxygen in the stratosphere may also be significant, 
and that the total abundance of free oxygen in the 
atmosphere may be slowly increasing. In other words, 
it would appear that oxygen has a future as well as 
a past and present history. 

(The author wishes to express his appreciation to 
J. J. Kaplan for information regarding the physics 
of the upper atmosphere, to H. C. Urey for recent, un- 
published data on oxygen isotope ratios, to the Alex- 
ander Dallas Bache Fund of the National Academy 
of Sciences and to the Penrose Fund of the American 
Philosophical Society for grants in aid of the oxygen 
isotope studies. ) 

(For references see column 2, p. 96.) 


‘On the Origin of the Chemical Elements 


ter Haar’ 
Department of Physics, Purdue University 


RECENT YEARS MANY ATTEMPTS have 
Bb} been made to explain the observed abundance of 
hy fe the chemical elements and their isotopes. A sur- 
\fpey of papers on this subject will be presented in a 
ortheoming paper (4). In this article, an attempt 
‘ill be made to connect these theories with the general 
osmogony developed by von Weizsiicker (9), not by 
‘ch (ab'lering a complete and quantitative theory, but rather 
i) May sketching a possible way of combining ideas ex- 
e pressed by other authors into a theory which may, 
nePcthaps, be more satisfactory than the existing ones.’ 
ti Hhe limitations of earlier theories are considered in 
the survey paper (4) mentioned earlier. 

| The idea is to eliminate one of von Weizsiicker’s 
puitial conditions, on the one hand, and to suggest 
| vssible initial steps for the theories of van Albada 
(1), Beskow and Treffenberg (2), and Mayer and 
Heller (7). In von Weizsiicker’s cosmogony the 
huiverse is, at the beginning of the present epoch, 
filled with a turbulent gas. The origin of this gas 
nnd its turbulence is assumed to be a problem lying 
putside the seope of this cosmogony. Von Weizsiicker 


Peay author would like to express his thanks to Drs. 
“tyer ond Teller for a discussion of the subject matter of 
their paver (7) and an opportunity to see the manuscript 
prior te publication. The material was presented at the 
pSolvay Congress in 1948 and, for publication, will be ex- 
pended ‘o inelude a short survey of the older theories. The 
ao also grateful to Dr. von Weizsiicker for the oppor- 
— ' read his paper (10) prior to publication. 

“ Some of the ideas presented in this paper are similar to 
peas ex) ressed by van Albada and Hoyle. 


further assumes, however, that the composition of this 
gas is the same as the present composition of inter- 
stellar gas, or stellar material. It may be sufficient, 
however, to assume this gas to consist of hydrogen 
only, thus simplifying the initial conditions of von 
Weizsiicker’s cosmogony. Expressed differently, the 
solution of the problem of the origin of the chemical 
elements, other than hydrogen, is thus brought into 
the present epoch. By the “present epoch,” we shall 
understand the period often referred to as the age of 
the universe. Following present ideas about the age 
of the universe, we shall put it at between 10° and 
years (3, 4, 8). 

As was shown by von Weizsiicker, in the gas filling 
the universe, concentrations of mass and finally gase- 
ous bodies with masses of the order of stellar masses 
will be formed. Due to the conservation of angular 
momentum, these bodies will be rotating fast. In the 
beginning the energy of these stars will be provided 
by gravitational energy, and later the deuterium re- 
action (H+H-—D) will set in. When the densities 
and central temperatures have become greater, the von 
Weizsicker-Bethe carbon-nitrogen cycle will start. 
(The necessary carbon nuclei will have been formed 
by nuclear reactions in the way, for instance, dis- 
cussed by Bethe.) When all the hydrogen has been 
used, the star will collapse. The development de- 
seribed by Hoyle (5) will follow. Of particular in- 
terest are those stars which have not yet lost their 
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rotation when their hydrogen is used up. At the 
interior of these stars heavy nuclei will be formed in 
a thermodynamical equilibrium. The most reliable 
analysis of the composition of the interior of such 
a star ean probably be found in Beskow and Treffen- 
berg’s paper (2). The breakup of the star probably 
will be rapid, as has been emphasized by van Athbada 
(1) and Hoyle (5), and in this way the heavy nuclei 
will be distributed over space. 

These heavy nuclei will not, however, be the nuclei 
found now. As was stressed by van Albada (1), the 
ratio of protons to neutrons will be much lower for 
these nuclei than for stable nuclei found in nature. 
Radioactive processes wil] reduce these nuclei to stable 
nuclei. Mayer and Teller (7) have shown that these 
radioactive processes will lead to isotopic abundances 
in qualitative agreement with those observed. In this 
way, the final result of the processes described here 
would be a universe filled with chemical elements with 
about the right isotopic abundances. The advantage 
of the present theory over that of Mayer and Teller 
is that we are able to account for the neutron-rich 
heavy nuelei in a natural way, while Mayer and Teller 
have to introduce their “polyneutron,” the origin of 
which remains an open question. Also, the present 
theory has the advantage of considering the total 
amount of elements in the universe, instead of only 
single coneentrations of matter with masses of the 
order of stellar masses, as was done by previous 
authors. 

Up te now, the picture given in the present paper 
has been purely qualitative. Let us try to indicate 
how it ean be chenged into a more quantitative theory. 
It will be shown, especially, that there is no reason as 
yet not to accept this solution, since it gives satisfac- 
torily the ratio between the abundances of hydrogen 
and heavy elements. Expressed differently, the proc- 
esses indicated here are probably sufficiently frequent 
to account for the present distribution of elements. 

It is still impossible to use hydrodynamical argu- 
ments to predict the distribution frnction, f(M), of 
stars over the various masses. It is possible, however, 
to use for this function the observational data of 
Kuiper (6). On the other hand, it is well known that 
stars with masses larger than the sun, which belong 
to an earlier spectral class, cannot have lived during the 
whole of the present epoch. Thus, whereas dG-stars, 
which are observed now, can have been formed at any 
moment during the last 10'° years, B-stars must have 
been formed in the last 10° to 10° years (8). B-stars 


which were formed earlier have long ago burned their 
energy and exploded. These stars (O, B, perhaps A) 
must, therefore, have been responsible for the presence 
of heavy elements. 


According to Kuiper’s figures, 


‘leading to the formation of heavy elements, we hay¢ 


these stars are, at most, 1 per cent of the tote! nyy) 
of stars. However, due to their large masses, 4, 
may possess as much as 5 per cent of the total », 
of the stars. 

If we wish to estimate how large a percentage of; 
mass of the universe has been involved in the proce, 


he | 


take into account three factors: (a) the present | Mice 


centage of early-type stars is artificially lowered il 
their short life; (b) only part of these stars wil] » 
birth to heavy elements; the explosion may oceur\ 
fore the central density is sufficiently high; and \ 


enry 


| 
| Labora 


about one half of the mass of*the universe is y we 
stellar, but interstellar material. Taking these facil 
into account we might safely conclude that at leas Alth 
per cent of the total mass of the universe must hjjiBs con 
undergone the processes described above. issue | 
If we now compare the abundances found by Bese’ 
and Treffenberg (2) with the observed abundances wer 
is seen immediately that with 1 per cent of the mil ce : 
of the universe giving rise to heavy elements, the {y F = ; 


mation of heavy elements has been sufficiently {y 


mhiour: 
quent to explain their abundances. The high abufiipmong 
dance of helium can possibly be explained either yqmmpadiat 
the a-radioactivity of the very heavy elements orm 
pisting 


an evaporation from “normal” stars, where heliun 
continuously formed. The fact that the obser 
abundances of light elements (C, N, O) are so mw 
higher than in Beskow and Treffenberg’s theory w 
well be due to the possibility that many stars w 
have been broken up before the formation of. he: 
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elements started (ef. Hoyle, 5, and van Albada, 1), 3 “*y' 

If a quantitative law for the distribution functialll mice, 
f(M) and also for the relation between angular nme day 
mentum and mass of a star was known, it would i ie! 
possible to caleulate more quantitatively both bog 5, 
large a fraction of the mass of the universe had be [yr: 
involved in the various processes and how: large @j@fustit 
fraction of the O-, B-, and A-stars were broken pect 
before attaining high central densities. It is ? 
factory that preliminary considerations by von Wea — 
siicker (10) show that the observed correlation ais 
tween spectral type and rotation, which points tM)... 


possible early rotational instability of O-, B-, 
A-stars, can be understood, at least qualitatively. 


References 

ALpBaApa, G. B. VAN. Astrophys. J., 1947, 105, 395. 
Beskow, G., avd TREFFENBERG, L. Ark. Mat., Astro! 

Fya., 1947, 17. 
Box, B. J. Monthly Notices R. A. S., 1946, 106, 61. 
Haar, D. Ter. (To be published.) 
Hoyie, F. Monthly Notices R. A. S., 1947, 106, 34 
Kciper, G. P. Astron. J., 1948, 53, 194. 
MAYER, M. Goeprert, and TELLER, T. (To be publishel! 
UnsOup, A. Z. Astrophys., 1948, 24, 278. 
Weizsicker, C. F. von. %, Astrophys., 1947, 24. 181 
. Werzshcxer. C. F. von. Z, Phys., in press. 


pile 


w 


da 
Ey 
Bietal 
Brom 
1 | oa 
2 a yf ox 
hyre 
A 
| lade 
| or ¢ 
heth 
| 


anuary 28, 1949, Vol. 109 


SCIENCE 


nave BThe Influence of Thyroid and Thiouracil on 
fice Exposed to Roentgen Radiation 


f enry C. Bloust, Jr. and Willie W. Smith 


of Physical Biology, 
National Institutes of Health, 
Bpethesda, Maryland 


Although reports are not entirely in agreement, there 
| s considerable evidence that heat sensitizes neoplastic 
issue to high-energy electromagnetic irradiation (1, 3, 6). 
ska has been postulated that temperature effects are, at 
Beast in part, referable to effects on cellular metabolism, 
Mbut few studies have been reported in which metabolic 
Bate was varied independently. The present experiments 
¢ ivere made to determine whether or not thyroid or 
’ {Mii@thiouracil feeding would alter the incidence of death 
abufimnong mice exposed to severely damaging whole body 
er adiation. 

f Mice were of the N.I.H. strain, the first shipment con- 
sisting of 70 males about 10 weeks old, the second of 59 
Dales and 61 females about 6 weeks old. They were 
Pivided into 3 comparable treatment groups as shown 
bn Table 1. One group was maintained on the stock diet 
pt powdered Purina dog chow. Desiceated thyroid was 
pided to the stock diet for the older mice in the second 
rroup, beginning 13 days prior to irradiation (0.5% for 
days and 0.8% thereafter), and to that of the younger 
Mmnice, beginning 8 days prior to irradiation (0.5% for 
Jip (days and 0.3% thereafter). In the third group the 
i Ider mice received 0.5% thiouracil with the stock diet, 
Peginning 13 days prior to irradiation; the younger mice, 


hn 0% thiouracil beginning 8 days prior to irradiation. 

bees Irradiation was administered at the National Cancer 
ge @MBustitute. Peak voltage of the machine was 186 kv; 
ny piective voltage, 170 kv; current, 20 ma; added filtration, 
soto im of aluminum joe 0.25 mm of copper; and focal 
\ om Blistance 50 em, Eight or 9 mice, drawn at random in 


hpproximately equal numbers from the three diet groups, 
‘ere irradiated simultaneously. The mice were under 
bservation for 4 weeks following irradiation. 

Evidenee that the thyroid of the diet strongly affected 
Pctabolie rate is adduced from the fact that when 8 mice 
Pom each diet group of the first shipment were subjected 

Po « “t-hour fast in preparation for the determination 
trot oxygen consumption, 4 of those on 0.5% thyroid died, 
brhile tone of those on the control diet or on thiouracil 
pie i. As a result of this experience, we reduced the 
43, pele content of the diet to 0.3%. 

} A fow determinations of oxygen consumption were 
hed! | ‘ade a*ter the mice had been on the experimental diets 
4s | or about a week and before they were irradiated. The 
Ptho’ deseribed by Tabor and Rosenthal (4) was used, 
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except that each determination was made with 2 or 4 
mice in the chamber, and the lowest value of 2 to 6 deter- 
minations of 5-min duration at 22° C was used for each 
group. The average for 8 mice receiving thyroid was 
40% higher than that for mice on the control diet, while 
the average for 6 mice on thiouracil was 6% higher than 
the control value. A more extensive study of the oxygen 
consumption of thyroid-fed mice before and after ir- 
radiation is in progress. 

The incidence of death following irradiation is shown 


in Table 1. The difference between the 54.8 mortality 
TABLE 1 
THE INFLUENCE OF THYROID AND THIOURACIL ON THE 
INCIDENCE OF DEATH 
Desiccated Control 
Shipment thyroid diet Thicerect! 
no. 
Dead Alive Dead Alive Dead Alive 
1(d) 13 8 5 19 4 21 
2 (cd) 12 9 3 16 2 17 
2(92) 9 11 2 19 0 20 
% 54.8 15.6 9.4 


of the thyroid group and the 15.6% mortality of the 
control group is highly significant as shown by chi-square. 
The difference between the 9.4% mortality of the thioura- 
cil group and the mortality of the control group is not 
statistically significant. 

It is of additional significance that 20 of the mice re- 
ceiving thyroid had died by the 10th day following 
irradiation, while at that time only 3 of those on the 
control diet had died. Among the younger mice (ship- 
ment 2), 6 died between the 3rd and 5th days, while the 
first death among those on the control diet occurred on 
the 5th day, and no others on the control diet died until . 
the 80th day. All of the deaths in the thiouracil group 
occurred after the 10th day following irradiation. 

By use of an oral clinical thermometer with the bulb 
completely inserted into the rectum, temperatures were 
determined on 6 mice of each diet group at the end of 
the 4 weeks of observation following irradiation. Tem- 
peratures of the thyroid group averaged 38.5° C (range, 
38.2°-39.1°), of the control group, 37.6° (range, 37.4°—- 
37.8°), and of the thiouracil group, 37.2° (range 37.0°- 
37.6°). 

Thyroid feeding resulted in a relatively small increase 
in rectal temperature, while, without doubt, the metabolic 
rate was considerably elevated. In preliminary experi- 


ments the mortality of irradiated mice, kept in an en- 
vironment of 10° C, was significantly higher than that of 
mice at 29° C. At 10°C the rectal temperature is reduced 
by only about 1 degree from its value in an environment 
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of 29° (5), while according to Herrington (2), total 
heat production is approximately doubled at the lower 
temperature. 

It seems probable that metabolic activity, rather than 
body temperature, is the predominant factor in increasing 
the mortality of mice exposed to severely damaging 
Roentgen radiation. Further experiments concerned with 
these relationships are in progress. 


References 


1. Davargio, A. J. Radiology, 1935, 25. 617. 

HeegincTron, L. P. Amer. J. Physiol., 1940, 129, 123. 

Suervra, K. Radiology, 1941, 37, 85. 

H.. and S. M. Amer. J. Physiol, 
1947, 149, 449. 

Tugner, M. L. Amer. J. Physiol., 1948, 152, 197. 

Wareen, S. L. Amer. J. Roentgenol., 1936, 36, 983. 


A Method ‘for Studying Growth in Different 
Groups of Arthropods 


Curtis L. Newcombe 


Cranbrook Institute of Science, 
Bloomfield Hills, Michigan 


Linear growth in arthropods is largely discontinuous 
and usually, but not always, most conspicuous during the 
molting interval (1, 5). Shafer (9%) likens the linear- 
growth eurve to a series of steps. Size increments dur- 
ing the successive molts are subject to pronounced varia- 
tion depending, in many instances, on the food supply and 
on the temperature factor. Also, the final size attained 
following a particular molt is a function of the initial 
size, t.c. the dimensions prior to molting. Hence, the 
effeet of variation in respect to a particular molt is likely 
to be cumulative to different degrees in succeeding molts. 
Wesenberg-Lund (10) refers to the rearing method and 
the method of population analysis for studying age and 
size of insects at particular instars. MacKay and Wey- 
mouth (4) in their classical study of Cancer magister 
Dana used population data, largely, for their estimates 
of per cent inerease in size, number of instars, age at 

‘sexual maturity, and maximum age. 

Animals that grow by molting comprise such a large 
group that no one method is likely to apply reasonably 
well to all of them. Rather it is expected that a combina- 
tion of two or more methods may be needed in the study 
of even one restricted systematic group. From our stud- 
ies of the blue erab, Callinectes sapidus Rathbun, a 
method has evolved for estimating the number of post- 
larval molts typical of a species, and also the size charac- 
teristies of the different instars (2, 3,6, and7). Because 
of the application of this procedure to other arthropod 
groups and its potential value as a tool in attacking di- 
verse practical, as well as theoretical, growth problems, 
the essentials of the method are related here. The tech- 
nie was made possible by the large numbers of crab 
measurements made by Miss Ellen H. Gray and the in- 
genious rearing experiments carried out by Mrs. Mildred 
D. Sandoz while working with the writer at the Chesa- 


peake Biologieal Laboratory and the Virginia Fiisheri,, 
Laboratory. 

The immediate antecedent of these observations y,, 
the work of Robertson (4) who, by great patience ay) 
effort, was able to rear postlarval crabs of this speci, 
to an advanced stage in development. Cognizance of t\, 
difficulties involved and the obvious variability in t\, 
results discouraged similar attempts by us to solve 
problem of rearing blue crabs through to the last insta, 
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Fic. 1. Relation of initial to final size in Callinectes 
sapidus Rathbun. Sexes are combined in groups to the 
left of the arrows and in the plus groups. 


Even if it were possible to do so, individual variation 
is so great that a prohibitive, and doubtless impossille, 
number of crabs would need to be reared in order t0 
yield reliable size averages, representative of the species 
The procedure outlined below proved to be reasonall) 
satisfactory and is, seemingly, subject to wide applicatio 
in the arthropod group. 

Small crabs caught just prior to molting were kept i! 
running salt water in the laboratory until they moltel 
Large erabs molted successfully in specially constructe! 
floats kept near the shore. Hence, simulation of ess¢! 
tially normal conditions was accomplished. Reasona)! 
large numbers of crabs of all sizes were measured hefore 
(initial dimension) and after (final dimension) moltin£ 
From these data a curve was constructed indicating, {' 
example, the final width, corresponding to any initil 
width (Fig. 1). This growth curve proved to be a ve!) 
valuable tool, because once the width of the first insti!’ 
is known, we have a starting point for using the cur 
to estimate the theoretical number of instars char¢ 
teristic of the species. Mrs. Sandoz established the mes! 
width of the first postlarval instar to be 2.5 mm. Ths 
from the chart we learn that a erab having an initisl 
width of 2.5 mm has a final width of 3.7 after moltiné 
But this final dimension now becomes the initial wit! 
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of the second instar which, according to the curve, reaches 
, final width, on molting, of 5.1 mm and it, in turn, 
again becomes a new initial width. Continuing in this 
manner, it has been possible to estimate the number of 


postlarval molts and the width of each instar, of which 


O MALE CRASS 2.67 
WEIGHT 0.00026 


@ FEMALE CRABS esr 
WEIGHT * 0.00054 Wi0TH 


FO BO 100 110 120 180 140 180 160 170 180 


WIOTH IN MILLIMETERS 
Fic. 2. Showing growth trends in Callinectes 
sipidus Rathbun, based upon growth curve of Fig. 1. 


there are believed to be 19 or 20 in males and 18, or pos- 
silly 19, in female blue crabs (7). A mathematical equa- 


tion was fitted to the molting curve for males and females 


so that from any initial width one can caleulate directly 
the final width after molting. Hence, knowing the width 
of the first poe*‘arval instar, it was possible to calculate 
the widths of tue remaining instars. 

To complete the story, it was necessary to establish 
the relationship between the width dimension, selected 
for a basie index of size, and other linear and also 
weight measurements. The allometry equation Y=aX?, 
was found to constitute a satisfactory expression of the 
different linear and also weight relationships. Conse- 


pivently, from a width measurement, any of the corre- 


‘sponding linear and weight dimensions ean be readily 
‘scertained. Sinee the width of each instar has been 
determined, it is now possible to calculate the remaining 
near dimensions and the weights of each instar (Fig. 2). 

The information provided by this procedure makes it 
possible to analyze certain characteristies of the growth 
°f body parts in relation to one another and to the whole 


plody. Also, a basis is provided for interpreting the 


effect of environmental conditions and mechanical injury 


on the normal growth curve as established by the pre- 
ceding technics. The method has potential use for 
comparing differential growth rates in geographie vari- 
eties as well as closely related species. 
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Cultivation of the Lansing Strain of 
Poliomyelitis Virus in Cultures of 
Various Human Embryonic Tissues? 


John F. Enders, Thomas H. Weller,” 
and Frederick C. Robbins® 


Research Division of Infectious Diseases, Children’s 
Hospital, and Departments of Bacteriology, 
Comparative Pathology, and Pediatrics, 

Harvard Medical School, Boston 


An extraneural site for the multiplication of the virus 
of poliomyelitis has been considered by a number of in- 
vestigators (2,5). The evidence that this may oecur is 
almost entirely indirect, although recent data indicate 
that Theiler’s mouse encephalomyelitis virus as well as 
various mouse pathogenic poliomyelitis-like viruses of un- 
certain origin may multiply in nonnervous tissue (1, 3). 
Direct attempts by Sabin and Olitsky (4) to demonstrate 
in vitro multiplication of a monkey-adapted strain of 
poliomyelitis virus (MV strain) in cultures composed of 
certain nonnervous tissues failed. They obtained, how- 
ever, an increase in the agent in fragments of human 
embryonic brain. 

The general recognition that the virus may be present 
in the intestinal tract of patients with poliomyelitis and 
of persons in contact with them emphasizes the desirabil- 
ity of further investigation of the possibility of extra- 
neural multiplication. Accordingly, experiments with 
tissue cultures were undertaken to determine whether the 
Lansing strain of poliomyelitis virus could be propagated 
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in three types of human embryonic tissues. The results 
are summarized here in a preliminary manner. 

The technique was essentially the same as that recently 
described for the cultivation of mumps virus (6). The 
cultures consisted of tissue fragments suspended in 3 ce 
of a mixture of balanced salt solution (3 parts) and ox 
serum ultrafiltrate (1 part). Tissues from embryos of 
24 to 43 months as well as from a premature infant of 
7 months’ gestation were used. These were: the tissues 
of the arms and legs (without the large bones), the 
intestine, and the brain. Each set of cultures included 
4 or more inoculated with virus, and usually a similar 
number of uninoculated controls. The primary inoculum 
consisted of 0.1 ce of a suspension of mouse brain in- 
feeted with the Lansing strain of poliomyelitis virus.‘ 
The identity of the virus was verified by (a) the char- 


TABLE 1 


MULTIPLICATION OF LANSING POLIOMYELITIS VIRUS IN TISSUES OBTAINED FROM THE EXTREMITIES OF HUMAN Emeryos 


the fluids removed from the third subculture on the {¢, 


pnges 
day of cultivation. These fluids, however, on inoculatiy, a 
into mice and monkeys, produced typical paralysis. 4. TB co. 
cordingly, since the mouse LD,, of the original inoculy, e Cal 


was 10~, it would appear that the increase in virus dy. tely 


ing the course of the experiment was at least of t, 1 0c 
order of 10" times. During the 67-day period of cultiy,. nt 0: 
tion a progressive decrease in mouse infectivity was ». Hr, 
corded (Table 1). On the other hand, in the second ¢. h th 
periment, mentioned above, the calculated inerease jy tures 
virus during a 52-day peried is now of the order of ratio 
times and no decrease in mouse infectivity has so fy that 
been observed. ried 

The agent propagated in the first experiment continue] Honic 


to exhibit the principal characteristics of the Lansing Hijated 
strain during the period of cultivation, as indicated }y 


No. of nutrient fluid 


Day of incubation 


Mouse LD,, of pooled Calculated dilution 


Culture set changes prior to fluids used to inocu- of original inoculum 
subculture late subcultures at time of subculture 
Exp. 1 Exp. Exp. 1 Exp. 2 Exp. 1 Exp. 2 Exp. 1 Exp. 2 nm 
Original* 3 4. 20th 20th 10-26 10-5 10-42 
Ist subculture 2 2 19th 12th 10-17 10-12-71 10-*-* 10-10 
2nd subculture 2 4 12th 20th 10-0.63 10-15 10-12. 10-12 n, dif 
3rd subculture 3 16th ween 


* The LD,, of the suspension of mouse brain used as the inoculum in the first experiment was 10-*; that of the sus 


pension employed in the second experiment was 10-*-“. 


acter of the disease it produced in white mice following 
intracerebral inoculation; and (b) its neutralization by 
specific antiserum.° Subcultures were inoculated with 
0.1 ee of pooled centrifuged supernatant fluids removed 
from the previous set of cultures. 

The procedure of cultivation differed from that usually 
followed by other workers in that the nutrient fluid was 
removed as completely as possible and replaced at periods 
ranging. from 4 to 7 days. Subcultures to fresh tissue 
were prepared at relatively infrequent intervals, ranging 
from 8 to 20 days. 

Two experiments have been carried out employing cul- 
tures composed chiefly of skin, muscle and connective 
tissue from the arms and legs. The findings in each 
have been essentially the same. In the first, a series of 
cultures has now been maintained for 67 days. During 
this interval, in addition to the original set, three suc- 
cessive subcultures have been made to fresh tissue and 
the fluids have beem removed and replaced 10 times 
(Table 1). Assuming that at each change of fluid a 
dilution of approximately 1: 15 was effected and that at 
the initiation of each set of cultures the inoculum was 


diluted 30 times, it has been calculated that the 10% sus- — 


pension of infected mouse brain used as the primary 
inoculum had been diluted approximately 10” times in 


* This strain was isolated by Dr. Charles Armstrong and 
obtained through the courtesy of Dr. S. D. Kramer. 

5 This serum was obtained through the courtesy of Dr. 
Isabel Morgan. It was prepared by hyperimmunization of 
rhesus monkeys with her strain of the Lansing virus. 


tures. 


es CO 


be of | 
the following observations: (a) fluids from each set of pes 0 
cultures produced paralysis and death in mice after intr: ler 0 
cerebral inoculation; (b) the agent present in the fluids ulate 
of the second set of subcultures was neutralized by anti HP«s. 
serum specific for the Lansing strain; (¢) following Hpied 
intracerebral inoculation, the fluids from the third set o/ t the 
subcultures produced flaccid paralysis within 7 and |! sed | 
days, respectively, in two rhesus monkeys. Microscopit t wo 
examination of the spinal cords of these animals 1 fhe. 

elitis 


vealed lesions characteristic of poliomyelitis. 

Cultures of intestinal tissue were prepared with frag: 
ments from the entire intestine of human embryos, ¢* 
cept in one experiment in which jejunum of a prematut 
infant was used. In the latter, the bacteria were elimi 
nated in the majority of cultures by thorougi waslillg 
of the tissue and by the inclusion in the original nutriett 
fluid of 100 units/ce of penicillin and of streptomycin. 

In one experiment with embryonic intestine, which i! 
cluded two subcultures and 7 changes of nutrient fluil, 
the caleulated dilution of the original ineeulum was ‘! 
the order of 10” times. On the basis of the mous 
LD,, of the original inoculum and that of the last supe! 
natant fluid, it was caleulated that the virus had i! 
creased about times. The identity of the 
thus cultivated in intestinal tissue has not yet been ¢ol 
firmed by neutralization tests or monkey inoculation, !"' 
it elicits a response in the mouse typieal of the | «nsill 
virus. 

The cultures prepared with intestine of the prematu! 
infant have, so far, been maintained 17 days with ’ 


hee th 
her 


ON 

nt 
ed il 

is 

5 

1 

: 

vous 

2 EVAN 
Bi 
Hows 
3 po 
P, 

PSABIN 
VAN 
of 
98 

We a 
the | 
ure 
4 


Sus 


t of 
atra- 
juids 
anti: 
wing 
t of 
1 10 


“opie 


frag: 
ature 
limi: 
hing 
rient 
in. 

h in 
uid, 
is of 
Louse 
aper 
in 
gent! 
col 
, but 


ising 


ature 
th 


uary 28, 1949, Vol. 109 


Hed in any of the three types of tissue. 


SCIENCE 87 


ynges of nutrient fluid. Virus has been demonstrated, 
mouse inoculation, in the fluids removed during the 
»rse of the experiment, including that of the 17th day. 
calculated multiplication of the virus was approxi- 
tely 10° times. This finding suggests that multiplica- 
, occurred in this tissue which, from the embryologic 
nt of view, is more mature. 
T) compare the inerease of virus in nervous tissue 
h that in tissue of the intestine and the extremities, 
tures of embryonic brain were prepared. The multi- 
vation of the virus in this medium has been comparable 
that in the other types. Thus in one experiment 
ried out contemporaneously with the series of em- 


wonic intestinal cultures mentioned above, the c¢al- 


ated multiplication of virus was of the order ef»10" 
hes. ; 

No evidence was obtained which indicated that an 
nt other than the Lansing strain of virus was propa- 
| Mouse in- 
tivity tests for the presence of virus in the super- 


tant fluids of uninoculated control cultures were nega- 


Aerobie and anaerobie cultures of supernatant 
his yielded no growth of bacteria. 
n microscopic examination of fragments of the three 


pes of tissue, removed after about 30 days of cultiva- 


n, differences have been observed in cell morphology 
ween those derived from inoculated and uninoculated 
Many of the fragments from uninoculated cul- 
es contained cells which appeared to be viable at the 
e of fixation, as indicated by the normal staining prop- 
ies of the nuclei and cytoplasm. In contrast, the 
ler of the majority of the cells in fragments from 
‘ulated cultures showed marked loss of staining prop- 
ies. Since the amount of material which has been 
lied is as yet relatively small, one cannot conclude 
t the changes observed in the inoculated cultures were 
sed by the virus.® 

t would seem, from the experiments described above, 
t the multiplication of the Lansing strain of polio- 


tures. 


elitis virus in the tissues derived from arm or leg, 


ve these do not contain intact neurons, has occurred 
ler in peripheral nerve processes or in cells not of 
ous origin, 
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Insect Vectors of Phony Peach Disease? 


William F. Turner 


United States Department of Agriculture, 
Agricultural Research Ad ministration, 
Bureau of Entomology and Plant Quarantine 


Phony peach is a virus disease of economic importance 
in the southeastern United States (1). While the disease 
attacks other species of the genus Prunus, its most serious 
effects result from heavy infections in commercial peach 
orchards, particularly in the South Atlantie and Gulf 
Coast States from South Carolina to Louisiana. The dis- 
ease has caused the loss of more than 1,500,000 peach 
trees during the period from 1929 to 1947, inclusive. 

Since 1936 the Bureau of Entomology and Plant Quar- 
antine, in cooperation with the Bureau of Plant Industry, 
Soils, and Agricultural Engineering, has been conducting 
research in an effort to find the insect vector, or vectors, 
of phony peach. Following an extensive survey of in- 
sects associated with peach orchards in areas where the 
annual disease incidence was high, in other areas where 
few new cases occurred each year, and finally, in areas 
where there appeared to be no local spread, a test pro- 
gram utilizing the most likely insect suspects was under- 
taken. 

Results of the survey, together with data derived from 
experimental transmission of the disease, suggested the 
probability that phony peach was being spread by one or 
more stem-feeding Cieadellidae (leaf hoppers) belonging 
to the subfamily Tettigellinae. Although 53 species of. 
insects, including members of several different families 
of Homoptera and a number of species of Cydnidae 
(Hemiptera), have been used in transmission tests, most 
attention for the last four years was given to four species 
of leaf hoppers. 

From 1939 through 1944 the work was conducted at 
Chattanooga with field-grown peach trees that were un- 
protected from possible natural infection. During the 
course of these tests three of the experimental trees 
developed symptoms of the disease. One had been sub- 
jected to inoculation by Cuerna costalis (F.), one by 
Graphocephala versuta (Say), and one by Homalodisca 
triquetra (F.),? all members of our selected group of 
suspects. One case of phony peach occurred in one of 
the many check trees that were maintained. 

In 1945 the work was transferred to Fort Valley, 
Georgia, where it was necessary to grow the experimental 
trees in a large sereened eage because of the certainty of 
considerable natural spread in unprotected trees. Inseets 


‘The diagnoses on which this report is based were made 
by Lee M. Hutehins and L. C. Cochran. of the Bureau of 
Plant Industry, Soils, and Agricultural Engineering, and by 
L. D. Christenson and William F. Turner, Bureau of Ento- 
mology and Plant Quarantine, of the United States Depart- 


~ment’of*Agriculture. 


2The leaf hoppers actually used in each of these and all 
other tests were identified by P. W. Oman and J. S. Caldwell, 
Division of Insect. Identification, Bureau of Entomology and 
Plant Quarantine. 
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collected on peach trees, weeds, and wild and cultivated 
shrubs were confined in cheesecloth bags on branches of 
phony trees. After 4 or 5 days the bags with their con- 
tained insects were transferred to test trees growing in 
the large cage. The bags were left on these test trees 
for 30 or more days, unless all the insects had died 
earlier. At the end of the test period the bags were 
carefully removed in such a manner that none of the 
insects escaped within the large screened cage. The test 
trees were Elberta June-buds in their second year from 
seed. In order to provide fully adequate controls, alter- 
nate trees were left as checks. Transmission tests were 
made from April to October. During the following 
winter the test trees and checks in the cage were dug 
and replanted in isolated plots in areas where there were 
no commercial orchards and where phony disease was rare 
or unknown. 

Phony disease has a long incubation period in peach 
trees, apparently from about 18 months (or two growing 


TABLE 1 
Phony peach 
Total transmissions 
Species N 
Definite Probable 

H.trtquetre ...... 205 8 
64 1 2 
26 3 0 


Seasons) to as much as 3 years. Although a few of the 
trees used in the 1945 tests showed suspicious symptoms 
in September 1947, it was not until the spring of 1948 
that reliable diagnoses could be made. At that time 7 
trees were positively phony, and 8 more were almost cer- 
tainly so. Of the 7 positive cases, two had been inocu- 
lated by G. versuta, three by H. triquetra, and two by 
Oncometopia undata (F.). All of the 8 trees that were 
almost certainly diseased had been inoculated with H. 
triquetra. None of the check trees showed any symptoms 
of the disease. 

In contrast with the 1945 series, a number of the trees 
used in the 1946 experiments showed positive symptoms 
in July 1948. At that time seven definite cases of phony 
peach were noted. One of these trees had been inocu- 
lated by C. costalis, one by O. undata, and five by H. 
triquctra. At least two other trees inoculated by C. 
costalis are almost certainly diseased. All check trees 
appeared to be normal. 

The totals for definite and probable insect transmis- 
sions of phony peach obtained in the test series of 1945 
and 1946 are presented in Table 1. One check tree was 
provided for each test tree, a total of 313 in all. All 
check trees are still normal. 

The definitely positive results represent from 2 to 28% 
successful transmission by the different species. A\|- 
though all these insects are general feeders, three species 
are known to be associated with peach trees at certain 
seasons. For the fourth one, C. costalis, a natural asso- 
ciation is doubtful, but the insect survives for periods of 


a month or more when confined on peach. 
has thus far been the least successful of the four in tr, 


mitting the disease. All four species belong to the wy I 
family Tettigellinae, and it appears quite possible JMNM tra 
other members of this group may be able to trang the 
phony peach even though they may be of no rea] Mmmm wa: 
portance as vectors. car 
In 455 experiments involving the use of the remaingimme stu 
49 species of insects that were tested, all results y but 
definitely negative. (2) 
xt 
Reference 
1. HvutcHins, Lee M, Ga. State entomol. Bull. 78, 193) 
Inhibition of the Adenosinetriphosphatag 
Activity of Preparations of Myosin? 
Francis Binkley 
Laboratory for the Study of Hereditary and 
Metabolic Disorders and 
Department of Pathology and Medicine, 
University of Utah School of Medicine 
During the past year we have been investigating | 
inhibition of the adenosinetriphosphatase activity oft 
myosin complex by extracts of .the posterior pituitu 
2 
~ 
t 
I 
‘ 
i 
ol 03 lo | 
MG Posterior Gland 
Fic. 1. ATPase activity in the presence of extra use 
of posterior pituitary gland and acetylcholine.‘ pli 
percentages of the control values are plotted.  Activil! tor 
was determined by analysis for inorganic phospli' wil 
after 5-min incubation at 30° C in 1 M KCI buffered | 
pH 9.0 with 0.1 M NaHCOs—NasCOs, One me 
CaCle, 10 mg of ATP (sodium salt), and a solution” tio 
twice-precipitated myosin (0.2 mg of protein nitros HA 4), 
containing 0.001 M NaCN were present in a tole S ite 
volume of 5 ml. Acetylcholine and the soluble mater A 
of the desiccated posterior pituitary gland were adi ii Fi, 
as indicated. The incubation was terminated by inl 
addition of trichloroacetic acid to make a final “HR .». 
centration of 5%. li 
itt 
gland. Our interest in this casual observation was! cul 
to the finding that the inhibition was greatly reinf™ : 
by the addition of acetylcholine. Although a com! 
if] 
able mass of data has been accumulated, truly defi!” oe 
experiments have not been devised, and it is consiil Use 
Al 
‘These studies were supported by a grant from the | 


Public Health Service. 
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desirable not to delay further the presentation of our 
results. 
Results, typieal of those we have obtained, are illus- 
trated in Figs. 1 and 2. Twice-precipitated myosin from 
the rat, obtained by a procedure utilizing eyanide (1), 


Bas used in these experiments. Two methods were neces- 


sary in following the ATPase activity. For comparative 
studies, analysis for inorganic phosphate was sufficient, 
put, in order to follow rapid changes, manometric methods 
(2y were necessary. It is apparent from Fig. 1 that an 
extract of the posterior pituitary gland* is inhibitory at 
most concentrations but is capable of activation when 


70 


60 


50 


40 


30 


20 


10 


4. 6 
Minutes 


Fic. 2. Manometric measurement of inhibition of 
ATPase activity of myosin. The incubations were con- 
ducted in an atmosphere of nitrogen-carbon dioxide in 
1 M KCl buffered with 0.1 M carbonate-bicarbonate. 
The initial pH (after saturation) was about 8.2; the 
total volume was 3.5 ml and only half the amount of 
myosin was used, but, otherwise, the substrates were 
the same as in Fig. 1. The soluble material from 1 mg 
of desiccated posterior pituitary gland and acetylcholine 
in a final concentration of 1: 30,000 were used as in- 
dicated. After 30 min, the COs production was equal 
in all cases, and the amounts of inorganic phosphate in 
the digests were identical within the range of error of 
the methods. 


used in lower concentrations. If acetylcholine is sup- 
plied, the extract of posterior pituitary gland is inhibi- 
tory at all significant concentrations; acetylcholine was 
without effeet when added without the extract of the 
posterior pituitary gland. It is possible that the inhibi- 
tion with the erude extract of the posterior pituitary 
gland was due to a significant concentration of acetylcho- 
line in the extraets of the gland. A factor not covered in 
Fig. 1 concerns the concentration of calcium; maximal 
inhibition was obtained with maximal activation of the 
enzyme by ealeium ions, When the calcium level was low, 
little aetivity was observable, and the inhibition was difti- 
cult to demonstrate; when ealeium was supplied in great 

*lrepared from desiecated posterior pituitary glands sup- 
Plied through the courtesy of Dr. Oliver Kamm, of Parke, 
Dayis and Company. One hundred mg of the dried powder 
Was extracted with 10 ml of saline, and the filtrate was 
‘ised in the experiments reported here. The sodium salt of 


AT!’ was obtained through the courtesy of Dr. E. A. Oster- 
bers. of Abbott Laboratories. 


excess, the inhibition was greatly reduced. For example, 
with 1 mg of CaCl,, only 22% of the control activity (at 
5 min) was observed, whereas the comparative value with 
5 mg was 51%. In Fig. 2, typical data obtained by 
manometric methods are represented. It is seen that 
after a few minutes the inhibition disappeared; after this 
stage the ATPase activity proceeded at a normal velocity 
and to the same extent as the control. In studies of this 
release of inhibition it was found that the release is 
delayed by anaerobie conditions or by addition of eserine 
or DFP. In so far as eould be determined, the release 
of inhibition is due to hydrolysis of acetylcholine and/or 
enzymatic or oxidative destruction of the factor in the ex- 
tract of the posterior pituitary gland; i.c. inhibition was 
re-established, after release, by the addition of either extra 
acetylcholine or extra extract of the posterior pituitary 
gland in the presence of an excess of the other material. 
It was not possible to predict, within narrow limits, the 
amount of extract of posterior pituitary gland necessary 
to establish complete inhibition with different prepara- 
tions of myosin; concentrations of acetylcholine varying 
from 1: 10,000 to 1: 100,000 were not found to differ 
with various preparations of myosin except in so far as 
the release of inhibition was concerned. Release of in- 
hibition was delayed longer with higher concentrations of 
acetylcholine. In no ease did we fail to obtain inhibition 
of the activity of myosin from rabbit or rat with the com- 
bination of posterior pituitary and acetylcholine. 

It was found impossible to obtain adequate purified 
preparations of the known factors of the posterior 
pituitary gland for comparison, but certain observations 
have indicated a possible identity of our factor with one 
or more of the known principles of the posterior pituitary 
gland. The active material was found to dialyze through 
Cellophane membranes and to be inactivated by oxidation 
with bromine water, by treatment with 1 N NaOH for 3 
hrs at room temperature, and by hydrolysis for 3 hrs at 
94° with 1 N HCl. Activity was also destroyed by ineu- 
bation of the extraet of posterior pituitary gland with an 
extract of duodenum of the hog. Commercial prepara- 
tions of ‘‘Pitressin’’ were more active than those of 
‘*Pitocin.’’ Nervous tissue (brain of rats) was found to 
contain similar material, although in an apparently lower 
concentration than the posterior pituitary gland. 

The significance of these results is difficult to assess at 
this time. If a relaxation mechanism for the transfer of 
energy to the myosin complex is assumed, the results 
would be grossly consistent with the known effects of 
acetylcholine ,and of the principles of the posterior 
pituitary gland. Studies of the physical aspects of this 
phenomenon have been seriously handicapped by the time 
factors involved, and our results do not allow for a unique 
interpretation as to whether or not the myosin complex 
is in the contracted state during the period of inhibition. 
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Comments and 
Communications 


In Support of Michurin’s Biological Theory in 
Higher Institutions of Learning 


[The following editorial, by S. Kaftanov, Minister of 
Higher Education in the USSR, is published in its-en- 
tirety from Izvcstia, September 8, 1948, in the. belief that 
it has high informational value for scientists in America. } 


There are twe opposite trends in biological science. 
One of them is .progressive, and materialistic, called 
Michurin’s theory in honor of its founder, the great re- 
former of nature, Ivan Vladimirovich Michurin; the other 
is the reactionary, idealistic Weismann’s or Mendel-Mor- 
gan theory. The founders of this theory were, as it is 
well known, reactionaries in science: Weismann, Mendel, 
and Morgan. 

In opposition to the Mendel-Morgan trend, Russia de- 
veloped and, encouraged by the Soviet regime, brought 
to its full bloom, the great theory of the great modifier 
of nature I. V. Michurin. 

Michurin’s materialistic theory has been continually 
enriched by the works of his followers, with the acade- 
mician T. D. Lysenko at their head. This trend in biol- 
ogy has developed into a mightly current which has taken 
hold of the masses. It inspires millions of collective 
farmers with faith in the creative power of their efforts 
and gives them a firm assurance in the realization of new 
successes in the field of abundancy of farming products. 

The Michurinists have proved, not by word, but by 
demonstration, that it is possible to direct the inborn 
qualities of animals and plants and to influence the 
development of animals and plants in a desired manner. 
Michurin’s theory has adopted and developed the best 
sides of Darwinism. Darwin had explained the evolu- 
tion of animals and plants from the materialistic point 
of view. Michurin has developed this knowledge and 
taught methods of directing the process of producing new 
species of plants and new species of domestic animals, 
thus transforming Darwinism into a really practical, 
creative doctrine. 

Michurin’s theory is closely bound to another progres- 
sive trend in our science—that of Williams’ methods of 
fertilizing the soil, methods that have adopted and devel- 
oped the best ideas of the Russian classics in the science 
of agriculture, those of Dokuchaev, Kostichev, and others. 

Thanks to the care of the Bolshevist Party and of the 
Soviet Government, as well as to the personal eare of our 
great leaders, Lenin and Stalin, Michurin’s theory has 
been preserved from oblivion and has become the prop- 
erty of the people. The efforts of Michurin’s followers, 
led by the academician T. D. Lysenko, have brought it 
to a new height of achievement. During the last session 
of the USSR Lenin Academy of Agricultural Sciences, 


‘Minister of Higher Edueation in particular, has encour 


the report of academician T. D, Lysenko concerning tj, 
status of biological science, duly supported by the Ce. 
tral Committee of the All-Russian Communist Party, },, 
been made subject of consideration. This session jiag jy. 
come an important factor in the strengthening and fy. 
ther expansion of the progressive biological theory ¢ 
Michurin. This session has brought to light the Op. 
ponents of Michurin’s doctrine in biology and has dea); 
a stunning blow to the reactionary Weismann-Morg;y 
theories. This session has proved to be the greatey 
triumph of the victorious. Michurin theory. 

The task of the future is now to develop and to spread 
with the utmost persistence the world’s most advance) 
and most progressive biological theory, that of Michuriy, 
The success of this task will depend upon the system oj 
teaching and of research that will be carried on in higher 
institutions of learning. 

Unfortunately, the theories of Weismann, Mendel, anj 
Morgan, born in foreign countries, have found their suy. 


Man 
Becupi 


porters in the midst of our biologists. Dp liak 
The first and the most outstanding representative of HBMesor 
this pseudoscientifie trend in our country was the Leuiv. 
grad professor Filipchenko and the Moscow professors nist 
Koltsov and Serebrovsky. They actively professed racist Hi@gion 
pseudo science—the so-called eugenies. 
The first supporters of the Mendel-Morgan theories— the 
Filipchenko, Koltsov, and others—openly disavowed the Boric 
materialistic basis of Darwinism; their modern followers : cup 
and supporters have done their utmost to mask and hide Jij™nple 
their anti-Darwinistic idealistic opinions and have always [pair 
carried the banner of Darwinism. Amidst these, the bre 
academician I. I. Schmalhausen has to be named first. i nko 
Academician Schmalhausen denies the inheritance of Bote 
acquired characters. He finds that evolution depends JRianni 
upon mutations which originate directly in the germ cells : Nev 
of the organism and have a quite accidental and indeter- ‘ airs 
minate character, not regulated by the conditions of its [Biipsent 
life. This idealistic, reactionary theory is fundamentally : prth 
antagonistic to Darwin’s teaching. Nevertheless, Schmal- an 
hausen always hid under the banner of Darwinism. Bich 
Weismann’s reactionary theory has found many «adher- 
ents and supporters in numerous biological research in- f $801 
stitutions, as well as in the Universities of Leningrad and JR ln: 
Moscow and, especially, in the Timiriaseff Academy of Jipedo! 


Agriculture. rity 
Our homemade Weismannists, such as Academici 
Schmalhausen, Professors Serebrovsky, Zavadovsky, Zhe- 
brak, Dubinin, and others, have fought for years the 
progressive and revolutionary teaching of Michurin’s 
biology. 
The laxity of certain ministers and institutions, of the 


aged these people and has given them the opportunity 
of occupying many responsible positions in universities, 
institutes, ete. Using these opportunities they strongly 
opposed the Michurinists, hampered their work, some 
times treated them with contempt, and thus did the 
greatest harm to Soviet science and national agricu!'ure. 

It is in the Moscow and Leningrad Universities tha’ the 
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of this reactionary-idealistic Weismann’s ‘‘sci- 
e?? had built their mightiest strongholds. 

: an to the laxity of the president of Moscow Uni- 
sity, as well as of that of the Central Administration 
ae the Universities of the Ministry of Higher Education, 
ts have been made in the Biological Faculty to organ- 
the anti-Michurinists by means of conferences of anti- 


Me winistic character with specially selected participants ; 
"giv ZA Michurin theory was there and then treated with the 
contempt. 

chairs of the Biological Faculty of the Lenin- 
red d University were also oecupied by representatives of 
need mal genetics. Professor Poliansky, vice-president of 
urin, » University, spoke openly against the Michurin doe- 
not BR. and its followers. The former vice-president of the 
her ological Faculty, Docent Lobasheff, actively opposed 

q appointment of Michurinist biologists. 
aul HeMany biological chairs at other universities were also 
‘ni 0 ‘upied by anti-Michurinists—for instance, Professor 

@liakov in Kharkov, Professor Gershenson in Kiev, Pro- 
2 of Pissor Chetverikov in Gorky. This proves that the Min- 
iu: j ry of Higher Education, as well as its Central Ad- 
sors MBnistration of Universities, was inefficient in its super- 
cist Mision of biological studies in the universities. 

The same is the case in agricultural colleges and even 
‘S— [i the most important one, the Timiriaseff Academy of 
the leading biological ehairs have been 
vers cupied, up to the present, by anti-Michurinists, for ex- 
the anti-Michurinist Professor Zhebrak held the 
ays P@bair of genetics at the Academy. Many other chairs 
the q ere also held by formal geneticists, as Professor Bori- 

' nko and others. Even the director of the Academy, 
of Professor Nemchinoff, shared the convictions of Weis- 
nds JMMannists and opposed the appointments of Michurinists. 
ells ® Nevertheless, it is noteworthy that many biological 
airs. in agrieultural colleges are occupied by worthy rep- 
its [RPsentatives of the progressive Michurin theory, who 
lly 1 brthily carry on the great work of the famous scientist 
il: Zvan V. Michurin. Such are: Professor Yakoleff of the 

Michurin Fruit and Vegetable Institute, Professor 
er $BMaguibin of the Tashkent Agricultural Institute, Pro- 
in- f ssor Tikhonoff of the Kazan Agricultural Institute. 
nd A In other branches of agrobiological science (agriculture, 
of Bpedology, cultivation of fruits and vegetables) the ma- 

Prity of the chairs in agricultural colleges are occupied 
an y representatives of the progressive Michurin theory. 
ie Fe Strong defeets in the teaching of biology can be traced 
he JS in medical colleges. The teaching of biology is 
's Bmesed in many of these colleges on textbooks permeated 


th Mendel-Morgan ideas. Many of the chairs of med- 
he fae?! institutes are also occupied by supporters of Mendel 
r d Morgan in biology or by persons who, although not 
ty opposing the Michurin doctrine, are, neverthe- 
: 8s, basing their eonvietions and pedagogical activities 
a the spirit of the Weismann-Mendel-Morgan ideas. 

e Considerable defects in the teaching of biology exist 
ne in teachers’ colleges. The Departments of Teachers’ 


ye PEtistry of Publie Edueation of the Federation of Re- 


Olleges of the Ministry of Higher-Edueation; andthe ~ 


publies, have not sufficiently opposed the anti-Michurin 
trend that tended to keep out the Michurinists. 

The Ministries of Higher Education, of Agriculture, 
of Public Health, and of Publie Education have not be- 
come aware soon enough of the reactionary character of 
the anti-Michurinist trend in biology, did not put a stop 
to the spreading of such reactionary ideas, and did not 
create a free field for the new generation of Michurin’s 
followers. And there is no doubt that these followers are 
very numerous, 

This has been proved by the session of the Academy of 
Agriculture when many of the members of the Colleges 
spoke fervently in favor of Michurin’s theory. 

We must admit that the principal responsibility for 
the defects of the teaching of biology lies on the Ministry 
of Higher Education. 

We are first of all responsible for not having used 
enough propaganda for the development of Michurin’s 
doctrine in biology, for having been blind to the dan- 
gerous activities of anti-Michurinists in our higher insti- 
tutions of learning, and for having admitted them to 
leading roles in many of them. This is the principal 
cause of the great defects in our teaching of biology, 
which was in evidence up to the last session of the Lenin 
Academy of Agriculture. 

The first task of the Ministry of Higher Education 
must now consist in the elimination of defects in the field 
of biology teaching and in the clearing of the field for 
Michurin’s doctrine. Curricula and programs, textbooks, 
and methods of teaching and of research must be re- 
examined and reorganized as must the entire system of 
education and training of cadres of scientists and tlie 
activities of publishers and of journals. All biological 
chairs and faculties must be held and supported by 
qualified Michurinists, capable of developing the pro- 
gressive Michurin’s doctrine. 

The success of this reform in the teaching of biology 
in our colleges will depend most of all upon the right 
choice of the teaching personnel. 

Action along these lines has already been started. 
The anti-Michurinist Nemchinov, former director of the 
Timiriaseff Academy of Agriculture, has been replaced 
by Comrade Stoletov, and Academician Lysenko has taken 
charge of the chair of genetics and selection; Academician 
Present has replaced the anti-Michurinist Yudintseff as 
dean of the biological faculty of the State University 
of Moscow, ete. Our present aim is to fill the ranks of 
the teaching personnel by biologists-Michurinists. 

Programs of basic courses must be urgently re-ex- 
amined and modified. Many of these programs in the 
biological sciences are either entirely based on the Mendel- 
Morgan theories or considerably affected by the revela- 
tions of the reactionary biological ‘‘science.’’ The re- 
form of those programs should not be delayed even for a 
single day. This is one of the most urgent aims. 

The textbooks of basic courses in biology are quite 
unsatisfactory. What has been published up to the 


present in~ biology’ fer: colleges: dees* net guarantee -an 


education based on the progressive Michurin doctrine. 
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Publishers specializing in biological literature (such as 
Selkhozgiz, Medgiz, ‘‘Soviet Science,’’ the Academy of 
Science, Uchpedgiz, ete.) have not been aware of their 
responsibility when publishing theoretical or popular sci- 
entific books and other works on biology for colleges. 

An illustration of this state of things is given by the 
publication of a book written by a member of the Acad- 
emy of Medical Sciences, 8S. N. Davidenkov, entitled 
‘*Evolutionary-Genetie Problems in Neuropathology.’’ 
It was published in 1947 with an enthusiastic preface by 
Academician L. Orbeli. Fully aecepting the Mendel-Mor- 
gan ‘‘theories,’’ the author made an attempt to revise 
the theory of Engels concerning the humanization of apes 
under the influence of their working activities. 

We must have textbooks based on the progressive 
Michurin theory. 

Schools for higher education will not be able to carry 
through this reform of teaching in biological sciences if 
they do not at the same time reconstruct their scientific 
research work. 

Much of this research work, led by partisans of Men- 
delism-Morganism, had but slight relation to real life 
dealing with the practice of medicine, agriculture, veter- 
inary science, and animal husbandry. Professor Schmal- 
hausen, for example, holding the chair of Darwinism in 
the University of Moscow, published volumes of ‘‘ works’’ 
dealing with problems that have nothing to do with the 
practice of Socialist Construction. 

At the University of Kharkov, methods were applied to 
problems of Darwinism and genetics that had nothing to 
do with practical needs of life. Docentin Mikhailova 
occupied herself with ‘‘Interspecifie Divergence and 
Crossability in the Genus Dianthus.’’ Docent Dubovsky 
had for his objective the elucidation of ‘‘ The Cytological 
Basis of the Early Stages of Divergence in Mosquitoes 
of Different Species and Subspecies.’’ Countless other 
problems, without any theoretical or practical significance, 
were likewise pursued, serving sometimes only as evidence 
for pseudoscientific conceptions in biology. 

Detachment from life, limitations of academic outlooks, 
practical sterility, such are the qualifications of the sci- 
entifie work produced by all research carried on by sup- 
porters of Mendelism-Morganism. It is necessary to 
make a sharp change in all scientific research done by our 
colleges and direct it toward the most active collabora- 
tion with requirements of practical life, as well as with 
the interests of our national economy. 

The party of Lenin-Stalin protects the progressive 
Soviet science against infiltration of foreign, reactionary 
influences. The history of our Bolshevist Party serves as 
an example of a continuous and strenuous fight for a 
flourishing, progressive science, a science ‘‘that has the 
courage to tear down old traditions, rules, forms, when 
they prove to be outlived, when they become breaks stop- 
ping the onward movement, a science that creates new 
traditions, new forms, new rules’’ (Stalin). 


The struggle in the field of biology has endeg ;, 
complete triumph of Michurin’s doctrine, Presenting 
new stage in the development of materialistic biolop 

Thanks to the Bolshevist Party and, personally, to (, 
rade Stalin, ways for the further triumphant majo, 
the most progressive Michurin biological seience ay , 
clear. The scientists of our colleges will apply, f, 
now on, all their energy to the propaganda of Michyr 
biology and to the support of undivided rule of 
churin’s biological doctrine in our higher institution, 
learning. 


Instruments for Recording Blood Pressure 


In a recent issue of Science (October 8, p. 393), D; 
F. Marsh points out that a photoelectric recording nj 
ammeter may be used in connection with a strain-gy 
manometer to record the mean blood pressure of s 
animals. The models mentioned are entirely satisfacty 
for the purpose described but are by no means the wl 
instruments of the 8CE type which may be used with 
manometers. 

In addition to the photoelectric microammeters, a 1 
ber of other recording instruments may be used with gu 
results. Recording potentiometers and resistance thi 
mometer recorders made for industrial use are quite sui 
able. These types have the proper speed of respons; 
indicate mean pressures and to be insensitive to individ 
pulses. 

Standard models of strain-gage manometers that havi 
linear frequeney range up to 70 eycles/see are availa 
Such manometers are adequate for the accurate recoriiy 
of arterial pulse contours in humans and in larger expe! 
mental animals. When used with the Brush ampli 
and pen motor it is possible to realize all the advanty 
of ease in operation of the manometer as well as i 
advantages of a direct-writing reeorder. In additiw 
accurate measurements of the systolic and diastolic pm 
sures are possible. It is also possible to use ti 
manometers with the string-type electrocardiograph 
vanometer. 

J. P. MEEHAN and R, D. Mii 
Department of Physiology, 
University of Southern California 
School of Medicine 


Requesting Reprints from Abroad 

D. J. Bell, of the University of Cambridge, rep" 
that he has received over 200 requests from U. 8. st 
tists for reprints of one of his articles, of which he™ 
allowed only 50 copies. Believing that many Brit 
scientists have been faced with a similar problem, he ij 
asked Science to publish the brief reminder that pq 
is searce in the United Kingdom and that, for econ! 
reasons, many British scientists do not feel that they 
afford to reply to such requests, much as they would ‘if 
to do so. 
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Robert G. Green 
1895-1947 


MP bert Green was a naturalist-turned-doctor in the 
Marest sense. Loving the out-of-doors and its erea- 
Bes, he gave his mind to their diseases. The unex- 
ined death of an owl or snowshoe rabbit was 
Bugh to start him on a long, purposeful investiga- 
nm, during which he exploited nature’s resources as 
ll as his own. By inoculating horned owls, barred 
Is, and screech owls, he showed that the dead bird 
1 been victim to an unknown virus; and by watch- 
“ snowshoes” month after month in their forest 
Main he discovered “shock disease,” a malady so 
Spleting the blood sugar that the animal, if abruptly 
rhtened, dies at its first leap. When litters of wild 
es, lately whelped, were needed for tests of the fox 
ephalitis he had discovered, he got the litters as a 
tter of course. It never entered his reckoning that 
by might be hard to come by. 

Blhere is much for the field naturalist in Green’s 
pers, told because pertinent to his work—for ex- 
mple, his comparison of the habits of the ruffed 
use, snowshoe rabbit, and cottontail, as bearing on 
@eir relative infestation with the rabbit ticks which 
nsmit tularemia, and his demonstration that the 
Sowshoe lives its entire life within a quarter-mile 
where it is born (a facet disclosed by the banding of 
busands of rabbits as part of a study of the ryth- 
Beal rise and fall in their numbers). Some of his 
rk had immediately practical aspects. An encepha- 
s Was ravaging the silver fox ranches of the North- 
uel st when he revealed its virus cause and devised a 
Mecine which stopped it. Appealed to again by the 
Mich owners, because now another strange illness 
? (d appeared among their animals, he saw that the 
istic paralysis whieh had developed was like Wer- 
| ke’s polioeneephalitis in man and traced it to a 
k of vitamin B,, as in the human ease. The foxes 
d been kept on frozen fish, and this, he found, con- 
ned an agent so potent as to destroy the entire 
min intake if the diet contained more than 10 
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always had larger matters in mind. During 
period of excited conjecture following erystalliza- 
ui n of the tobaeeo mosaie virus, he put the case for 


mses being retrograde organisms in a way which 
Bot been bettered (Science, 1935, 82, 2132). His 
culations were often startling, but their outcome 
de plain repeatedly that they could not be ignored. 


‘ 


ln Memoriam 


Through his ponderings on virus and host-cell rela- 
tionships he was drawn at last to the cancer problem, 
coming to it with unique views. When the tasks he 
planned are in time taken up by others, one may 
hope it will be with something of his own discernment, 
intensity, and delight. ( 

Green was a shy, warmhearted man whom science 
emboldened. Patient in act, he was restless in 
thought, as becomes the discoverer. Jenner and John 
Hunter would have liked him well. 

Peyton Rovs 
The Rockefeller Institute for Medical Research 


Robert Tracy Jackson 
1861-1948 


Robert Tracy Jackson, noted paleontologist and re- 
tired Harvard professor, died at his home in Peter- 
borough, New Hampshire, at the age of 87. 

He was born July 13, 1861, at Dorchester, Massa- 
chusetts. In 1884 he graduated from the Lawrence 
Scientifie School of Harvard with the degree of 
Bachelor of Science and received his Doctor of Sci- 
ence degree from Harvard in 1889. Three years later 
he joined the Harvard faculty, where, in 1911, he was 
named associate in paleontology, and subsequently, 
Curator of Fossil Echinoderms in the Museum of 
Comparative Zodlogy. 

As a teacher Dr. Jackson was personally interested 
in his students. Once sensing a genuine and earnest 
interest, he gave of himself unstintingly. For him, 
such men were his friends, and he gave and received 
loyal support, which lasted throughout his life. 

During his active years of research, he published 
numerous scientific papers, among which were those 
dealing mainly with fossil echinoderms, and larger 
publieations, such as Phylogeny of the Pelecypods, 
Localized stages in development in plants and animals, 
and perhaps his most monumental work, Phylogeny 
of the Echini. His theory on evolution has been a 
valuable contribution to advanced science. 

In addition to his life’s work in science, he main- 
tained a deep interest in horticulture, toward which 
he spent himself with enthusiasm and pleasure all his 
life. His garden, begun in his youth at his home in 
Dorchester, Massachusetts, was filled with a valned 
collection of plants and shrubs of many kinds. He 


specialized in the growing of peonies and _ irises. 
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From his friend and neighbor, John Richardson, he 
inherited his rare seedling peonies. These and many 
other plants he later transferred to his lovely garden 
in Cambridge, and again after twelve years, to his 
garden at Peterborough, New Hampshire. His pleas- 
ure and enthusiasm in the beauty of his and Mrs. 
Jackson’s garden were untiring, and he never ceased 
in his delight in the production of a perfect specimen, 


be it peony, iris, or poppy, or any other plant y,, 
his care. 
Dr. Jackson was a Fellow of the American Acajp 
of Arts and Sciences, Boston Society of Natural j, 
tory, American Society of Naturalists, Geol 
Society of America, and Paleontological Society, 
JOSEPH A. Cusgny A 
Harvard University 


Association Affairs 


AAAS Officers—1949 


General Officers: 


President: Elvin C. Stakman, University of Minnesota 
President-Elect: Roger Adams, University of Illinois 
Retiring President: Edmund W. Sinnott, Yale Univer- 
sity 
Vice-Presidents of the Sections: 
Mathematics (A): E. J. MeShane, University of 
Virginia 
Physies (B): W. V. Houston, Rice Institute 
Chemistry (C): Robert S. Shelton, Wm. S. Merrell 
Co., Cincinnati 
Geology and Geography (E): Raymond C. Moore, 
University of Kansas 
Zoological Sciences (F): H. J. Van Cleave, Univer- 
sity of Illinois 
Botanical Sciences (G): W. C. Steere, University of 
Michigan 
Psychology (1): Harold E. Burtt, The Ohio State 
University 
History and Philosophy of Science (lL): Charles W. 
Morris, Chicago 
Engineering (M): W. R. Woolrich, University of 
Texas 
Medical Sciences (N): Cecil J. Watson, University 
Hospital, Minnesota 
Agriculture (0): Emil Truog, University of Wis-’ 
consin 
Edueation (Q): Francis D. Curtis, University of 
Michigan 
(Nominations have not yet been received from the 
Committees of Sections D, H, and K.) 


Members of the Executive Committee: 


Edmund W. Sinnott (Chairman), Yale University 
(1949) 

Roger Adams, University of Illinois (1947-1950) 

George A. Baitsell, Yale University (1947-1950) 

Edwin B. Fred, University of Wisconsin (1948-1951) 

Charles F. Kettering, General Motors Research Labo- 
ratories (1946-1949) 

Paul E. Klopsteg, Northwestern University (1949-1952) 

K. Lark-Horovitz, Purdue University (1949-1952) 


Kirtley F. Mather, Harvard University (1947-195) 

Howard A. Meyerhoff, Smith College (1949-1952) 

Fernandus Payne, Indiana University (1946-1949 

Malcolm H. Soule, University of Michigan (1949-19; 

Elvin C. Stakman, University of Minnesota (1 
1950) 


ebrbi 
Swit 
608. 
This 
apidl 
Administrative Officers: 
parizi 
elativ 
urop 
It i 
s to 
or @ 


Administrative Secretary: Howard <A. Meyerli! 
Smith College 
Assistant Administrative Secretary: Raymon | 
Taylor, Sampson College 
General Secretary: K. Lark-Horovitz, Purdue Unive 
sity 
Treasurer: W. E. Wrather, U. 8S. Geological Suny 
Washington, D. C. 
Secretaries of the Sections: 
Mathematies (A): Raymond W. Brink, Univers 
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of Minnesota, Minneapolis, Minnesota be saf 
Physies (B): F. 8. Brackett, National Institute qjpedic: 
Health, Bethesda, Maryland ll int 
Chemistry (C): Edward F. Degering, Purdue (ggg th 
versity, Lafayette, Indiana perme 
Astronomy (D): Charles C. Wylie, University (jets 
Iowa, City, (1948) 
Geology and Geography (E): Leland Horberg, 
versity of Chicago, Chicago, Illinois peorg 
Zoological Sciences (F): J. H. Bodine, Univers" 
of Iowa, City, Iowa Jos 
Botanical Sciences (G): Stantey A. Cain, Joh 
Institute of Science, Bloomfield Hills, Michiga" XXii 
Anthropology (H): Marian W. Smith, ColuM... 
University, New York, New York (1948) Edt 
Psychology (1): Delas D. Wickens, Ohio State OE don 
versity, Columbus, Ohio trat 
Social and Economie Sciences (K): J. Frederi¢ 7 The 
hurst, Twentieth Century Fund, New York, Ne t lea 
York (1948) Be 
History and Philosophy of Science (L): Raymon, , 
Seeger, Bureau of Ordnance, Navy Depart” 
Washington, D. C. he \ 


Engineering (M): Frank D. Carvin, Ilinois Ins 
tute of Technology, Chicago, Illinois 
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Medical Seiences (N), Subsection on Medicine 
(Nm): Gordon K. Moe, University of Michigan, 
Ann Arbor, Michigan; Subsection on Pharmacy 
(Np): Glenn L. Jenkins, Purdue University, La- 
fayette, Indiana; Subsection on Dentistry (Nd): 
Isaac Schour, College of Dentistry, University of 
Illinois, Chicago, Illinois 

Agriculture (O): E. E. DeTurk, University of Illi- 
nois, Urbana, Illinois . 

Edueation (Q): Dean A. Worcester, University of 
Nebraska, Lineoln, Nebraska 


Officers of the Pacifie Division: 
President: R. E. Clausen, University of California, 
Berkeley, California 
Secretary: R. C. Miller, California Academy of Sei- 
ences, Golden Gate Park, San Francisco, California 


Officers of the Southwestern Division: 


President: Frederic H. Douglas, Denver Art Museum, 
Boulder, Colorado 

Secretary: Frank E. E. Germann, University of Colo- 
rado, Boulder, Colorado. 


Book Reviews 


Liestal, 
Pp. xx + 


ebrbuch der inneren Sekretion. F. Verzir. 
Switzerland: Ars Medici Ludin AG., 1948. 
608. (Illustrated. ) 


This textbook is an admirable introduction to the 


apidly developing and expanding science of endocrinol- 


gy. Dr. Verzir is a pioneer in this field and is particu- 
urly competent to undertake the difficult task of sum- 
jarizing the methods and results of endocrinology in a 
elatively brief treatise. The American as well as the 
European literature is adequately and critically discussed. 

It is not always possible to agree with Prof. Verzar 
s to the relative importance of the material included. 
Bor examplé, in a textbook of barely 600 pages, he de- 
motes over 36 pages to the thymus gland, while secretin 
nd renin get two pages each and enterogastron and 
There is no index. 

The comparative physiologist as well as the clinician 
‘ill profit greatly by this new textbook which could also 
be safely used as optional reading material in standard 
Piclical physiology courses. The book is recommended to 
ll interested in the physiology of internal secretion and 
n the clinical possibilities of hormone therapy. The 
perman style is lucid and ean be easily followed by stu- 
ents acquainted with scientifie German. An English 
anslation would be highly desirable. 

THEODORE KOPPANYI 
peorgetown University School of Medicine 


(2nd_ ed.) 
New York: 


rop management and soil conservation. 
Joseph F. Cox and Lyman E. Jackson. 


John Wiley; London: Chapman & Hall, 1948. Pp. 
Xxli+ 572. (Illustrated.) $3.80. 
arm soi's: their management and fertilization. (4th ed.) 


Edmund L, Worthen. New York: John Wiley; Lon- 
e don: Chapman & Hall, 1948. Pp. xiii+510. (Tllus- 
trated.) $3.20, 

These hooks cover a broad field thinly. By inference, 
t least, they aim to deal with all agricultural regions of 
He United States. Actually, the center of attention is 


Be’ eastern part of the Middle West, with something 
out the South and the Great Plains, and a bit about 
Since an appeal is made to both farmers and 
ung st idents, seientifie language and principles aré 


he West 


held to the minimum. Partly for this reason, full use 
is not made of the enormous body of technical knowledge 
acquired in the past two decades. Thus large parts of 
the books could be appropriately back-dated some 20 
years. 

In the book by Cox and Jackson, the first part of the 
title is treated more nearly adequately than the last. 
This book could have been recommended for high-school 
agricultural students if the discussions of soils had been 
omitted. But not enough helpful material is included on 
soils to offset the inadequacies. 

Even though prepared for vocational agricultural stu- 
dents in high-schools, there can be no excuse for com- 
pletely omitting the use of modern soil classification and 
published soil maps in arriving at specific recommenda- 
tions for individual fields and farms. Again and again 
the reader is admonished to use crops and practices 
‘*adapted’’ to his soil. This is very good advice. But he 
is not told what these are nor even how he ean find out. 
In fact, the reader is not even given a working concept 
of the principal kinds of soil in the United States or how 
he might learn about those of his own community or farm. 
One even finds statements like this: ‘‘Clay soils are usu- 
ally poorly drained and hence tilling is necessary for sure 
production of corn, beans, and beets.’’ Many soil types 
rich in clay do not need tilling, and many poor in elay do. 

Terraces are generally recommended for sloping land. 
The authors fail to differentiate between those soils on 
which terraces would be useful and those on which they 
would be ineffective or even ruinous. 

Fertilizer recommendations are exceedingly general— 
not specifie to defined conditions—and are out of date. 
Little is said about the advantage of high-analysis kinds. 
For example, in the chapter on growing clover, one finds 
this: ‘‘On run-down and light soils, fertilizers containing 
potash as well as phosphorus, or complete fertilizers, such 
as 0-12-6, or a 2-12-4, are recommended.’’ For years, 
agronomists and soil scientists have condemned such low- 
analysis materials. The very significant fertilizer and 
agricultural programs of the Tennessee Valley Authority 
are not even mentioned. 

The part on crops is better but hardly up to date. The 
new methods for corn growing, involving closer spacing 
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and supplemental nitrogen fertilization with adapted 
hybrids, are ignored. Modern methods for weed control 
with chemical sprays are mentioned but not explained. 

Apparently the authors have tried to cover too much 
too fast. Thus, they avoid specificity, yet specificity is 
essential in farm management. The result is a mixture 
of old concepts and comparatively old practices, some 
good and some mediocre. It is far behind the modern 
successful farmer. 

Farm soils is a more useful book. First of all, the 
author has confined his attention largely to soil manage- 
ment and thus not attempted to cover so much ground. 
Yet, relatively, it is less up to date than the earlier edi- 
tions. Too much old material has been retained and not 
enough of the new results and new methods explained. 

The author’s concept of soil management is largely 
one of maintaining the soil. He writes that ‘‘farm soils 
tend to become acid.’’ More often ‘‘farm soils’’ that 
need lime were acid at the‘start. Our problem with lime, 
organic matter, plant nutrients, and soil structure is, gen- 
erally, as much or more one of improving the natural 
soils as it is of maintaining them. 

The discussion of soil classification as a basis for pre- 
dicting yields under alternative practices is outdated by 
15 years or more. And even the system presented is not 
integrated with the recommendations in a way to permit 
these to be applied to specific conditions. 

The moldboard plow is defended almost too much. 
Under dry-farming in regions of low rainfall he writes: 
‘*Therefore, plow to a depth of 7 or 8 inches promptly 
after crops are harvested.’’ The greatly improved tillage 
methods now used by good farmers for the Chernozem, 
Chestnut, and Brown soils are inadequately explained. 

This book is much better than Crop management and 
soil conservation on lime and fertilizer. Worthen stresses 
the savings to be made from home mixing of fertilizers 
and explains how it is done. He emphasizes the great 
savings resulting from the use of high-analysis materials 
rather than low-analysis ones. Yet, one wishes he had 
gone further and not written that ‘‘the 5-10-5, with a 
total of 20 percent of nitrogen, phosphoric acid, and pot- 
ash, would class as a high-analysis or a high-grade fer- 
tilizer. ...’’ But he shows the advantage of really high- 
analysis kinds. There are little errors such as ‘‘com- 
plete’’ for ‘‘mixed’’ fertilizer and ‘‘alkali’’ for ‘‘sa- 
line’’ soil. Generalizations are used where published 
data, if reviewed, would have permitted specificity. 

Like the earlier editions, this book has a place for vo- 
cational agricultural courses in high schools and junior 
colleges, particularly in the humid-temperate part of the 
country. But it will need careful correction and supple- 
menting by the teacher, using local soil surveys and recent 
bulletins of state agricultural colleges and the U. S. De- 
partment of Agriculture. 

Two books are badly needed—one in agronomy and one 
in soil management—that can compare with Farm man- 
agement by Black, et al. and Feeds and feeding by Mor- 
rison. Neither of these comes close to filling this need. 

CHARLES E. KELLOGG 
U.S. Department of Agriculture, 
Beltsville, Maryland 


Scientific Book Register 


Bouma, P. J. Physical aspects of colour: an intro), 
tion to the scientific study of colour stimuli and cojpy, 
sensations. New York: Elsevier, 1948. Pp. 32 
(Illustrated.) $5.00. 

COHEN, Morris R. Studies in philosophy and seiejy, 
New York: Henry Holt, 1949. Pp. 278. $4.50, 
Gotp, Harry. (Ed.) Cornell conferences on therapy 
(Vol. 3.) New York: Maemillan, 1948. Pp. xx +337 

$3.50. 

WHELPTON, P. K. Forecasts of the population of tj, 
United States, 1945-1975. 
Census Bureau.) Washington, D. C.: Govt. Printing 
Office, 1947. Pp. 113. (Illustrated.) $.45, 


(Continued from page 81.) 
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INEWS 
trode. 
N 
Notes 
Cle ice. 
. 
crap, James W. McBain, professor emer- 
4490 Me. of chemistry at Stanford Univer- 
7 ity, has aceepted appointment under 
of tv , Central Government of India as 
of the National Chemical 
phoratories of India. The appoint- 
| “gf mt is for an initial period of three 
ars. 
® jerome J. Howland, Jr., has be- 
Sne a member of the staff of Chem- 
Mtry Department of Brookhaven Na- 
Phy Hlfonal Laboratory. Dr. Howland has 
14 performing research in nuclear 
Memistry at the University of Cali- 
Chen 


Mprnia Radiation Laboratory. 


mH. S. Hulbert and George Rus- 
Mell Agassiz have been chosen patrons 
the American Astronomical Society. 
ilge Hulbert was instrumental in the 
eation of the University of Michi- 

in’s MeMath-Hulbert Observatory at 
Angelus, near Detroit. Dr. 


B. \ 
cture 
chen 
D. 4m 
) 


Begassiz is vice chairman of the Com- 
{ ittee to Visit the Department of 
Astronomy of the Board of Overseers 
f Harvard College. 


N30 
pridge 


m Oskar Baudisch of the New York 
Bptate Research Institute of the Sara- 
mega Spa at Saratoga Springs, New 


=> 


E ork, is temporarily stationed at the 
Lon 8. Plant, Soil, and Nutrition Lab- 
ratory at Ithaca, New York, as a 
in biochemistry. While 
mere, he will conduct research on the 


elationship of cobalt to nutritional 
roblems. 


@ Thomas Addis, professor emeritus 
3 f medicine at Stanford University, 
oe "Ww 2 member of the Institute for 
5 ledieal Researeh at Cedars of Leba- 
ae" Hospital, Los Angeles, where he 
py! continue his laboratory investiga- 
e's into problems related to renal 
seses. He will collaborate with 
larry Goldblatt, direetor of the In- 

ete, in studies on the relationship 
kidney funetion and high 
Lb: lood pressure, and with Jessie Mar- 
'sten in studies of adrenal glands 
i IS related to the kidneys. 


Paul R. Burkholder, Eaton profes- 
sor of botany at Yale, is making a 
15,000-mile trip throughout Latin 
America to collect soil samples for 
examination in his search for new 
antibiotics. The soil will also be 
analyzed for its agricultural qualities. 
Last year Dr. Burkholder discovered, 
in a sample of Venezuelan soil, the 
mold which makes the drug chloro- 
mycetin. 


Fred Ordway has become a re- 
search associate at the National 
Bureau of Standards, on the staff of 
the Portland Cement Association Fel- 
lowship. 


Herbert F. Traut, professor of ob- 
stetrics and gynecology at the Uni- 
versity of California Medical School, 
will deliver the Annual Barnard Lec- 
ture at the St. Louis Medical Society 
Auditorium in St. Louis, Missouri, on 
February 1. Dr. Traut will speak on 
‘*Cytological Diagnosis of Cancer as 
It Applies to the Female Genital and 
Pulmonary Tracts.’’ 


Visitors to U. S. 


Olaf E. Ryberg, lecturer at the 
Alnarp Institute, Akarp, Sweden, re- 
cently visited zoological and entomo- 
logical laboratories in the United 
States, and attended the Washington 
meeting of the AAAS and the New 
York meeting of the American Asso- 


ciation of Economic Entomologists. 


He will report to the Swedish govern- 
ment on the status of economic zool- 
ogy and entomology in the U. S. 


Albert Szent-Gyorgyi, Hungarian 
biochemist who won the 1937 Nobel 
laureate in medicine, is working as a 
special research fellow at the Na- 
tional Institute of Health, Bethesda, 
Maryland. Assisting him is Koloman 
Laki, another Public Health Service 
Fellow, who had worked with Dr. 
Szent-Gyorgyi at the University of 
Budapest. 


Hideki Yukawa, physics professor 
at Kyoto Imperial University, and 
Shizuo Kakutani, professor and head 
of the Department of Mathematics at 
Osaka University, are now at the 
Institute for Advanced Study at 
Prineeton, and recently lectured at 
Carnegie Institute of Technology. 


Patrick L. Mollison, of the Post- 
graduate Hospital in London, Eng- 
land, who is visiting here, recently 
spoke at Duke University Hospital, on 
‘Survival of Transfused Red Blood 
Cells.’’ 


Grants and Awards 


The Oersted Medal of the Ameri- 
can Association of Physics Teachers 
will be awarded Arnold Sommerfeld, 
79-year-old German physicist at the 
Association’s annual meeting in New 
York, January 27-29. 


The Ernst Bischoff Company of 
Connecticut has made available a 
grant of $1,200 to Brooklyn College, 
to be used under the direction of 
Harry G. Albaum of the Department 
of Biology. 


Forty-two Public Health Service 
Grants totalling $1,498,333 have been 
awarded to medical schools for de- 
veloping or expanding undergraduate 
training in psychiatry. The first funds 
will be made available for the 1949-50 
school year. Subsequent payments will 
be in annual allotments for the next 
two school years. In selecting the 
schools to receive grants, the Council 
favored those that were not receiving 
other mental hygiene grants from the 
Government and had not been able to 
establish a strong program but had 
potentialities for doing so. 


Eta Kappa Nu, national honor 
society for electrical engineering, has 
selected Abe Mordecai Zarem, mana- 
ger and chairman of physics research 
of the Stanford University Research 
Institute at Los Angeles, as the Out- 
standing Young Electrical Engineer 
of 1948. Jay Wright Forrester, asso- 
ciate director of the Servomechanisms 
Laboratory, Massachusetts Institute 
of Technology, and Milton E. Mohr, of 
the Bell Telephone Laboratories Tech- 
nical staff in New York, were selected 
for honorable mention. 


The Kirksville College of Oste- 
opathy and Surgery has received a 
grant of $8,926 from the National 
Institutes of Health, U. S. Publie 
Health Service, to continue electro- 
myographie studies of single motor 
units. Three grants totaling $16,718 
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were also awarded by the Research 
Fund of the American Osteopathic 
Association, to continue studies of 
reflex activity in the spinal cord, to 
assist research on morphological varia- 
tions of the motor end plate and vis- 
ceral alterations resulting from altera- 
tions of the vertebral area, and to 
continue structural studies of the 
rural school children in Adair County, 
Missouri. 


The University of Michigan re- 
cently announced grants amounting to 
$26,865 for research by University 
staff members. The grants, effective 
January 1, were made available from 
the Faculty Research Fund and the 
Horace H. Rackham Fund. H. M. 
Randall, professor emeritus of physics 
was awarded $3,000 for a study of the 
applications of infrared spectroscopy 
' to biological research. A $2,500 grant 
for an inquiry into neuro-cellular gen- 
eration of nerve impulses was made 
to Robert Gesell, chairman of the 
Department of Physiology in the 
Medical School. Among the other 
grants were two of $2,000 each: to 
Emmet T. Hooper, associate professor 
of zoology, and Floyd A. Peyton, pro- 
fessor of dentistry. 


Fellowships 


Applications for the newly created 
Howard Hughes Fellowships in Cre- 
ative Aeronautics must be sent to the 
Dean of Graduate Studies, California 
Institute of Technology, Pasadena 4, 
California, before February 15, 1949. 
Open to qualified graduate students, 
the fellowships carry a stipend of 
$1,500 or more, plus $1,500 for tuition 
and research expenses and a salary of 
$2,000 or more for work at Hughes’ 
Culver City aireraft plant. 


The Institute for Numerical An- 
alysis of the National Bureau of 
Standards, at the University of Cali- 
fornia, Los Angeles, is offering re- 
search fellowships for the summer of 
1949 and the academic year 1949-50 to 
qualified graduate students now en- 
rolled in accredited schools. Fellows 
will be expected to perform mathema- 
tical research aimed at methods for 
advancing applications of high-speed 
automatic digital computing machin- 
ery. Work done under a fellowship 
may be applied toward a thesis for an 


advanced degree. Stipends will be 
based on annual salaries of $2,294 for 
master’s degree candidates and $3,727 
for doctoral candidates. Further in- 
formation and application blanks may 
be obtained from the Chief, Institute 
for Numerical Analysis, 405 Hilgard 
Avenue, Los Angeles 24, California. 


Colleges and Universities 


The New York University-Belle- 
vue Medical Center has received a 
gift ‘‘in excess of $8,000,000’’ from 
the Samuel H. Kress Foundation. Un- 
der terms of the grant, the -money 
will be used to develop a wide program 
of postgraduate medical education at 
the Center. 


Southern Methodist University, 
will lay the cornerstone for its $2,000,- 
000 Fondren Hall of Science on Feb- 
ruary 8. The construction of the 
all-science building, due to be com- 
pleted this fall, was made possible by 
a gift of $1,000,000 from Mrs. W. W. 
Fondren of Houston, Texas. The 
building will house the Departments 
of Biology, Chemistry, Physics, Geol- 
ogy, and Geography. 


A pilot plant to produce equilenin, 
a hormone that may be convertible 
into the male and female sex hor- 
mones, has been set up by the Wiscon- 
sin Alumni Research foundation at the 
University of Wisconsin. The value 
of equilenin, according to Wisconsin 
scientists, lies in the fact that it 
is the only hormone that can be made 
synthetically from coal tar products. 
The process being used is the result 
of basie research begun in 1941 under 
the direction of William 8S. Johnson of 
the University. 


Meetings and Elections 


The third annual meeting of the 
American Academy of Oral Pathol- 
ogy will be held at the Stevens Hotel 
in Chieago, February 6. Robert A. 
Moore, dean of the School of Medicine 
and professor of pathology, Washing- 
ton University, will speak at the eve- 
ning banquet. 


The Kentucky Psychological As- 
sociation will hold a two-session clini- 
cal meeting in Louisville, Kentucky, 


February 15. A second meeting 
voted to educational psychology 
mental hygiene, will take ple i 
Louisville in April, at the time oii 
Kentucky Education Association 
ing. A third meeting, devoted , 
search reports and association busipimm 
is scheduled on May 21 at the Uy 

sity of Kentucky. 


The Section on Microbiology 
The New York Academy of Me 
cine will conduct a symposium oy im 
tain aspects of the biology, metabojimmmm 
immunity, diagnosis and treatmen 
the more common parasitic infect! 
Tuesday evening, Mareh 15, y 
Wednesday after and evening, My» 
16, at the Academy’s headquarter 

fast 103 Street, New York City. 


The American College of Phyl 
cians Will hold its 30th annual sess 
March 28 through April 1 in \ 
York City. Dr. Franklin M. Hany 
Jr., of New York City, is acting 
chairman for local arrangements « 
the program of eclinies and panel i 
cussions, while the president of # 
College, Dr. Walter W. Palmer, 
rector of the Publie Health Resew 
Institute of the City of New Yw 
Ine., will be in charge of the progr 
of morning lectures and after 
general sessions, 


The Sixth Western Metal Ca 
gress and Western Metal Expositi 
will be held in Los Angeles April! 
15, under the management of | 
American Society for Metals. A te 
nical program on all phases of ue 
science is being developed in coop 
tion with the western sections of: 
other national technical socie! 
Latest developments and_ techn 
will be displayed by manufacturers 
basic materials, as well as proces 
of all types of industrial produ 
Further information may be obte! 
by writing to the American Society’ 
Metals, 7301 Euclid Avenue, Cleve! 
3, Ohio. 


The 1949 Conference of Corros" 
Engineers will be held April |" 
in Cineinnati, Ohio. Forty-twe ™ | 
nieal papers will be presented *# 
symposia, on corrosion — print}! 
chemical industry, electrical and 
munications industries, cathodic 
tection, pulp and paper indus’ 
general industry, transportation i!” 
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protective coatings, oil industry, 


j 
water corrosion, and gas industry. 


‘logy 
an 4 he Society of American Bacteri- 
— yists Will hold its 1949 annual meet- 
“May 16-20 in Cincinnati, Ohio. 
7 alter 2: Nungester, University of 
| higan, will act as chairman of the 
© Uni gram Committee; while Merlin L. 
per, Cincinnati General Hospital, 
Mm serve as chairman of the Cincin- 
; Local Committee in charge. of the 
ting. 

BRecently elected officers of the So- 
for the 1949 term are: Wm. MeD. 
mmon, Hooper Foundation, San 
Mncisco, president; Barnett Cohen, 
.: ns Hopkins University, vice-presi- 
4a t: and John E. Blair, Hospital for 
j t Diseases, New York City, secre- 
t y-treasurer. 

f 


al SESS 


g, Ma 
larter, 
City. 


he Fourth International Confer- 


in \ e of the International Associa- 
Hangs of Quaternary Research will 
icting t in Budapest August 22—Septem- 


15. Students of Pleistocene 
parch—stratigraphy, anthropology, 
eontology, geomorphology—are in- 
d to attend. Two excursions, one 
western Hungary and one to east- 

Hungary, will be made. Full 
ticulars may be obtained from the 
Ingarian Committee for INQUA IV, 
Bngarian Geological Institute, XIV 
rosilov-ut 14, Budapest. 
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(posi 
\pril | 


he American Anthropological 
mesociation held its 47th annual meet- 


of | at the University of Toronto and 

A pie Royal Ontario Museum of Archae- 
of me ¢ gy on December 28-30. Its newly 
coopeim™mcted officers are: A. Irving Hallo- 
»s of He University of Pennsylvania, presi- 
societid t; Harry Hoijer, University of 
ifornia, Los Angeles, vice presi- 
turers mes and John O,. Brew, Peabody Mu- 
-ocosien, Harvard University, and Morris 
prolif Opler, Cornell University, Exeeutive 
obtai : ird members. Melville Herskovits, 
ciety im rthwestern University, took office as 
‘leveli! ‘ tor of the American Anthropologist 


Meeinning with 1949. 


Behe Division of Biological Chem- 
my of the American Chemical So- 
has clected as chairman John T. 


1 sall, 


orros 
i] 
we 
dat 
ineipl chemistry at Harvard University. 
sueceeds Erwin Brand of the Co- 
bia University biochemistry de- 
tment. Jules D. Porsche, assist- 
director of the chemical research 


nd 
die 
ndust 
yn 


“associate professor of biologi- 


and development department of the 
Armour Laboratories, Chicago, was 
named*vice~ chairman and Paul W. 
Preisler, associate professor of bio- 
logical chemistry at Washington Uni- 
versity, was chosen secretary, succeed- 
ing Dr. Edsall. 


The Botanical Society of Wash- 
ington has elected the following offi- 
cers for 1949: Roland Bamford, presi- 
dent; H. A. Borthwick, vice-president ; 
A. V. P. Smith, recording secretary ; 
Vivian K. Toole, corresponding secre- 
tary; Wilbur D. McClellan, treasurer; 
and E. L. LeClerg and R. L. Wein- 
traub, counsellors. John A. Stevenson 
was made archivist, and Freeman 
Weiss was nominated as representative 
to the Washington Academy of 
Sciences. 


The Ninth General Conference 
on Weights and Measures 


The General Conference on Weights 
and Measures, established in 1875 by 
the treaty known as the Convention 
of the Meter, held its ninth session 
in Sévres, France, October 12 to 21, 
1948. The regular interval between 
meetings of this Conference is six 
years, but the series of meetings had 
been interrupted by the war and no 
sessions had been held since 1933. 

At its inaugural meeting the Con- 
ference was received by M. Robert 
Schuman in the historic Salon de 
l’Horloge at the Ministry of Foreign 
Affairs. The regulations provide that 
the President of the Academy of Sci- 
ences of Paris shall serve as President 
of the Conference. M. Henri Villat, 
the present President of the Academy, 
presided at some of the sessions. M. 
Louis de Broglie, Permanent Secre- 
tary of the Academy and head of the 
French delegation in the Conference, 
presided at others. 

The Conference included fifty-five 
delegates appointed by twenty-eight 
of the governments which belong to 
the organization. Only five states had 
not sent delegates, two among them 
because they do not now have gov- 
ernments. 

The International Committee on 
Weights and Measures, whose mem- 
bers are elected by the Conference, 
serves as a technical committee for 
the Conference. The Committee in 


turn is assisted by three special Ad- 
visory Committees dealing respectively 
with electricity, photometry, and ther- 
mometry and calorimetry. The In- 
ternational Bureau of Weights and 
Measures at Sévres constitutes a per- 
manent central office and laboratory 
for the Conference and the Com- 
mittee. 

A general report on the activities 
of the International Bureau during 
the past fifteen years was presented 
by the President of the International 
Committee, Mr. J. E. Sears of Great 
Britain. The Conference was then 
called upon to sanction the principal 
metrological results obtained during 
these fifteen years, including the final 
operations of the first periodic veri- 
fication of national prototype meters 


and current determinations in the 
second periodic verification of the 
national prototype kilograms.’ With 


the exception of two kilograms which 
were well known to have been slightly 
reduced by wear, the new values re- 
ported to the Conference, both for the 
meters and for the kilograms, differed 
from the original values of 1889 only 
by amounts less than the possible 
errors of measurement involved. The 
historie ‘‘ Kilogram of the Archives’’ 
was also included in these compari- 
sons and showed a diminution of 0.4 
milligram, which was not surprising 
in view of the character of the mate- 
rial from which it was made. 

The idea of substituting a wave- 
length of light for the bar of plati- 
num iridium which has been, and still 
is, the basie standard of length, is not 
new. However, this idea received at 
this meeting important support by the 
reports on production of elements 
consisting of a single isotope. These 
were mereury of mass 198 obtained in 
the United States by bombardment 
of gold 197 and in Sweden by eleetro- 
magnetic methods of separation, and 
also krypton of masses 84 and 86 ob- 
tained in Germany with a purity of 
99.9 per cent. By using these ma- 
terials of single atomic mass one 
should be able to obtain spectral lines 
especially fine and of well-defined 
wavelength. The experiments re- 
ported confirmed this expectation but 
indicated that further studies will be 
necessary before one can consider 
making the change the 
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standard of length. The Conference 
reached this conclusion. 

In view of the very large number 
of measurements which are being 
made of relative values of gravity, 
a determination of the absolute value 
of this quantity has assumed large 
importance. Preparations are being 
made at the International Bureau to 
make this determination by observa- 
tions on a falling body in plyce of 
the pendulum which has served in all 
previous determinations. The Soviet 
and the Spanish delegations presented 
at the Conference similar proposals 
giving active support to this work. 

The International Committee de- 
cided in 1946 to arrange for the in- 
troduction in ail countries simulta- 
neously on January 1, 1948, of ab- 
solute electrical units to replace the 
previously used international units. 
It likewise arranged for the substi- 
tution of a single unit of intensity 
of light, the ‘‘eandela’’ (previously 
called ‘‘bougie nouvelle’’ or ‘‘new 
candle’’), based on the brightness 
of a black body, in place of the 
former units, the international candle 
and the hefner. These actions of the 
Committee were confirmed by the 
General Conference. 

In meetings which preceded the 
Conference and prepared proposals 
for it everybody was found to be in 
accord on the adoption of the joule 
as the basic unit of heat, but some 
physical chemists wished to retain the 
calorie, and the relation of that unit 
to the joule presents a diffieult ques- 
tion. The decision on this point 
adopted by the Conference was to ask 
only that those who still use the 
calorie shall give with their results 
all the information necessary to con- 
vert their results to joules. 

Important changes of principle 
affecting the thermometric seale were 
accepted. The triple point of water 
is to replace the melting point of 
ice as the first fundamental fixed 
point, and it is forecast that the ab- 
solute zero in the Kelvin seale will 
be substituted for the boiling point 
of water as the second fundamental 
point. The International Tempera- 
ture Seale which has been in course 
of development for so many years by 
the collaboration of the great national 


laboratories arrived this time at such 
a state that the qualification ‘‘pro- 
visional’’ is dropped. Temperatures 
in this seale are designated by ‘‘°C’’ 
or ‘*°C (Int. 1948)’’ and the name 
of ‘‘Celsius’’ was adopted to replace 
the terms ‘‘centésimal’’ and ‘‘centi- 
grade.’’ 

The most difficult question with 
which the Conference had to deal was 
one which troubles many men of dif- 
ferent disciplines and many engineers, 
namely, the question of a practical 
international system of units. This 
question was presented to the Confer- 
ence by the International Union of 
Physies, but the Conference did not 
feel able to settle it immediately, 
particularly because it did not have at 
hand sufficient information. The Con- 
ference, therefore, made no decision 
further than to charge its Interna- 
tional Committee to undertake an 
official inquiry through the medium of 
the embassies and legations of the 
various countries which will be asked 
to report the opinions held in each 
country in scientific, technical, and 
educational cireles on this question. 
As a base of diseussion there was 
presented a detailed document pre- 
pared by the National Scientifie and 
Permanent Bureau of Weights and 
Measures of France. 

Undoubtedly in the fifteen years 
now passed in review the metric sys- 
tem has made considerable progress, 
but the agenda of the Conference 
was too full to permit presentation of 
the reports on this subject by differ- 
ent delegations and the International 
Bureau. Those interested are, there- 
fore, referred to the article on this 
subject which will appear in the Pro- 
ceedings of the Conference. 

The International Union of Physies 
had published a list including a very 
large number of symbols, or abbrevia- 
tions, which it recommended for mag- 
nitudes and for units. The Confer- 
ence accepted only the list of symbols 
relating to units, with the exception 
of one, the atmosphere. 

For the names of large numbers, 
the Conference recommended that 
countries in Europe, such as Belgium, 
Spain, France, Italy, Sweden, and 
Switzerland, abandon their present 
usage and adopt uniformly the prac- 


tice of other countries, which Seemed 
perhaps a little more logical, This 
other practice may be represented }, 
the mnemonic formula 106N = 
lion, according to which a billion 
a million millions, a trillion ig q yj 
lion billions, ete. It was ree, 
mended also that numbers writtey ; 
groups of three digits should hy, 
only a space between successive rug 
of three, the comma (according y 
French usage) or the period (acco) 
ing to British usage) being resery 
to serve as a decimal point. 

It is evident from the preceding y. 
count that the Ninth General (q 
ference had a large amount of wor 
to do. The discussions at the me 
ings took place in an atmosphere ¢/ 
reciprocal scientific understanding 
which developed more and more in th 
course of the sessions. It may be ¢ 
interest only to note a slight incidet 
which arose through the presentation 
of a motion by one of the delegation 
at the first working session looking \ 
the exclusion of another delegatin 
The reasons advanced, which were ¢ 
politieal nature, were easily cleared 
away in individual diseussions ani ™ 
further questions of this kind wer 
raised. (Translated from a short % 
port by Albert Pérard, director of th 
International Bureau of Weights ai 
Measures.) 


Deaths 


Howard S. Fawcett, 71, authori 
on citrus diseases and professor emt 
tus of plant pathology at the (itm 
Experiment Station, University « 
California, died December 12 at t# 
Community Hospital, Riverside, Cali 
fornia. Dr. Faweett wrote the ‘ 
Citrus diseases and their controls x 
contributed many articles to seientil 
journals. A charter member of th 
American Phytopathologieal Soci!) 
he received its highest honor in 1% 
by election to presidency of the ™ 
tional group. 


Raymond C. Martinelli, #4: asst 
eate professor of mechanica! engine’ 
ing at the University of Califor™ 
died in Oakland, California Januar!’ 
Since 1946 Dr. Martinelli had (™ 
research for the Heat Transfer . 
tion, Atomie Power Division “ 
General Electric. 
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Gordon E. Richards, 63, professor 
seen radiology at the University of 
Ti pronto, director of the Ontario Insti- 
ted by te of Radiotherapy, and director of 
A) i ndiology at the Toronto General Hos- 
on ital, died January in Toronto, Can- 
Mj. 
reco. 
teu Jones, 62, vice president of 
| han e Bell Telephone Laboratories, and 
SKM mer director of apparatus develop- 
Ing ont, died January 14 at his home in 
mmit, New Jersey. 
Served 


li. 


Charles A. Marlies, 43, associate 
rofessor of chemical engineering at 
| CoMBCNY, engineering consultant, and 
thor of the reeently published Prin- 
nee ae iples of the high polymer theory, died 
ere ({@anuary 14 in New York City. 

anding 

in the Harry Stack Sullivan, 56, psychia- 
be fist and author, died in Paris, France, 
cide anuary 15, while enroute home from 
itatin MM charter meeting of the World Federa- 
zation for Mental Health held in Amster- 
‘ing Wam. Dr. Sullivan had served as editor 
gation the journal Psychiatry, president of 
ere (he William Alanson White Psychiatrie 
‘lear oundation of Washington, D. C., 
inl director of the department of 
| wensvchiatry, Georgetown University 
ort re ledieal School. 

of th 

ts an Josiah Charles Trent, 34, assistant 
professor of surgery at Duke Uni- 
Rersity School of Medicine and chief 
f thoracic surgery, died December 10 
t Durham, North Carolina. Dr. 


ing at 


oe rent was recognized for his writings 
Citra nd collection of books on medical 
by istory. 

at the 

, Cale 

The Edwin Smith Surgical Pa- 
 Bpytus, the oldest record of scientific 
— edical knowledge in the world, has 
oo en recently presented to the New 
i fork Academy of Medicine by the 
7. ew York Historical Society and the 


Prooklyn Museum. The 3,600-year 
ld transcription of a medical treatise 
- asst ritten more than 1,000 years earlier, 
fas discovered in Luxor, Egypt, by 
win Smith, a student of Egyptol- 
Who reeognized its importance 
“edical history. Following Mr. 
mmith’s death in 1906, the papyrus 
o Presented to the New York His- 
‘neal Society by his daughter. 


Written in ancient hieratic style, 
the text of the papyrus had first to 
be reproduced in hieroglyphics before 
an English translation could be made. 
This work was accomplished by the 
late James Henry Breasted of the 
University of Chicago, and published 
in 1930 in two volumes. One volume 
contains a, faesimile in color of the 
entire pap, rus, the other Dr. Breast- 
ed’s translation and comments. The 
volumes, as well as the original pa- 
pyrus, have been presented to the 
Academy by the Society and the 
Museum. 

The author of the papyrus, whose 
name is unknown, was a_ physician 
who lived approximately 5,000 years 
ago when the Pyramids were being 
erected, and whose professional au- 
thority was so great that his works 
continued to be a scientific guide for 
medical practise for several millenia, 
according to Dr. Breasted. The pa- 
pyrus deals entirely with surgery in 
a series of 48 illustrative cases and 
obviously records only part of the 
original treatise. The author’s knowl- 
edge of anatomy was founded on 
human dissection and he already knew 
that blood flowed from the heart 
through the blood vessels to all parts 
of the body. 


Through the International Ex- 
change Program of the Department 
of State, given Congressional recog- 
nition by passage of the Mundt-Smith 
act on January 27, 1948, the U. S. 
Government now serves as a focal point 
in negotiating with other nations in 
the field of scientific and educational 
exchange. Office of Educational Ex- 
change, established April 22, 1948. 

The Division of International Ex- 
change of Persons assists persons mov- 
ing to and from this country for 
scholastic purposes and carries out 
Department responsibilities for cer- 
tain programs involving the use of 
Government funds for the exchange 
of students, trainees, professors, re- 
search specialists, teachers, and lec- 
turers. It also deals with the assign- 
ment of foreign specialists to certain 
projects and reviews requests for the 


loan of U. S. Government technicians 


made by foreign governments. 
The Division of Libraries and Insti- 
tutes augments the work of educa- 


tional exchange by the dissemination 
of books, by maintaining libraries 
overseas, and by assisting U. S.-spon- 
sored educational institutes abroad. 
The libraries make available American 
printed matter and library facilities, 
such as bibliographic and reference 
services, to foreign officials, scholars, 
writers, professors, and the general 
publie. They maintain staff services 
for Foreign Service and the U. S. In- 
formation Service abroad. 

The Interdepartmental Committee 
on Scientifie and Cultural Cooperation 
is the coordinating unit for the edu- 
cational exchange program. This 
Committee keeps advised of scientific 
and technical resources developed 
within this Government and assists 
other countries seeking advice on such 
subjects as agriculture, archival sci- 
ences, coast and geodetic surveying, 
fishery development, industrial research 
and standardization, library science, 
mining, metallurgy, and wildlife re- 
source. Foreign governments con- 
tribute to the maintenance of these 
projects. 


The University Maria Curie-Sklo- 
dowska, Lublin, Poland, is publishing 
the results of its scientifie investiga- 
tions in a series of volumes entitled 
Annales Universitatis Mariae Curie- 
Sklodowska, The annals comprise 
papers in natural science and related 
branches and are divided into the 
following sections: A—Mathematies, 
Physics and Chemistry; B—Geogra- 
phy, Geology, Mineralogy and Pe- 
trography; C—Biology; D—Medi- 
eine; E—Agriculture; F—Philoso- 
phy and Humanities. One volume of 
each section will be published each 
year, and several are now in print. 
Further information may be obtained 
by writing to the University, Plac 
Litewski 5, Lublin, Poland. 


A report on Mental Hygiene Sta- 
tistics, the first in a forthcoming series 
to be designated as the MH-S series, 
has been issued by the Division of 
Mental Hygiene, Public Health Ser- 
vice, Federal Security Ageney, Wash- 
ington 25, D. C. Statistics cover the 
normal capacity, percentage of over- 
crowding, full-time administrative 
staffs and expenditures for the main- 
tenance of state hospitals for mentai 
disease in 1946 by states and divi- 
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sions of the U. S.. The MH-S series 
will make available the results of the 
annual Survey of Patients in Mental 
Institutions prior to the publication 
of a consolidated final report. 


The radioisotope training facilities 
of the Oak Ridge Institute of Nuclear 
Studies have been opened to a limited 
number of scientists who are citizens 
of nations qualified to receive radio- 
isotopes under the Commission’s iso- 
tope export program. 

The first foreign scientists selected 
for the program are K. Aterman, De- 
partment of Anatomy, University of 
Birmingham, England, and P. S. 
Krishnan of Madras, India. 


A report on German wartime ad- 
vances in infrared technology, avail- 
able through the Office of Technical 
Services, Department of Commerce, 
reveals some German developments in 
the infrared field beyond those accom- 
plished in the U. S. during the war. 
In concentrating on military applica- 
tions, the Germans also perfeeted de- 
vices for photography, spectroscopy, 
and other uses promising wide indus- 
trial applicability. The report, PB 
95308, German War-Time Develop- 
ments in Infra-red, by T. M. Odarenko, 
was prepared in cooperation with 
University Laboratories, New York, 
and sells for $3 a copy. Orders 
should be addressed to the Office of 
Technical Services, Department of 
Commerce, Washington D. 
accompanied by check or money order 
payable to the Treasurer of the United 
States. 


25, 


The Optical Society of America 
has sponsored arrangements for two 
speaking tours among some of its local 
seétions. On May 23, David Richard- 
son, of the Bausch and Lomb Optical 
Company, will address the Detroit, 
(Michigan) Section on the topic, ‘‘ The 
Ruling and Testing of Diffraction 
Gratings.’’ Gordon F. Hull, Jr., of 
Dartmouth College, will give his lee- 
ture, ‘‘Microwave and Optical Ana- 
logues,’’ before the Rochester (New 
York) Section on March 29, the Niag- 
ara Frontier Section on March 30, 
and the Detroit Section on April 1. 


The search for emission B stars 
and planetary nebulae in the Milky 
Way, begun on Mt. Wilson thirty years 
ago, will be completed in South Africa 
during the next 3 years. The Palomar 
Observatories are loaning their 10-inch 
refractor telescope to the University 
of Michigan’s Lamont-Hussey Obser- 
vatory at Bloemfontein, South Africa 
for the survey, which will be carried on 
under the direction of Leo Goldberg, 
director of the University of Michigan 
Observatory. All of the Milky Way 
that can be photographed. from- Mt. 
Wilson has now been surveyed with 
red-sensitive plates and the remaining 
part will be studied from the Dark 
Continent. 


An expedition under the direction 
of Archaeologist Axel W. Persson, 
of Upsala University, Sweden, will ex- 
plore ruins of the town of Labranda, 
in Asia Minor, this summer. The ruins 
date from about 400 B. C. Professor 
Persson’s aim is to establish a con- 
nection between Labranda’s culture 
and that of the Minoan era in Crete, 
which ended about 1400 B. C. A 
Swedish government grant will aid the 
expedition. 


The Journal of the American So- 
ciety of Agronomy is now being issued 
under a new name, Agronomy Journal, 
which was adopted on January 1, 
coincident with the resignation of J. 
D. Luekett, editor of both the Journal 
and the Proceedings of the Soil Science 
Society of America for many years. 
His successor is Maurice R. Haag, 
formerly Experiment Station editor 
for the University of Wyoming. The 
editorial offices have been moved from 
Geneva, New York, to Madison, Wis- 
consin. 


Make Plans for— 


9th Pittsburgh Conference on Ap- 
plied Spectroscopy, sponsored by 
Spectroscopy Society of Pittsburgh, 
February 18-19, Mellon Institute Au- 
ditorium, Pittsburgh, Pennsylvania. 


Metropolitan Microchemical So- 
ciety of New York, symposium, Feb- 


ruary 25-26, American Musey 
Natural History, New York Cit, 


Research Conference on (Co; 
osis of the New York Acadey [iil 
Sciences, March 3-4, America, iM 
seum of Natural History, Ney 
City. 


Recently Received— 


A study of line intensities in the 
tra of four solar-type stars, by 
Wright. (Publ. Dominion 4 
physical Observatory, Victoria, 
Vol. VIII, No. 1.) Ottawa; j 
mond Cloutier, 1948.  $.25., 


Intensities of molecular bands ifm 
spectra of three early R-type oii 
by Andrew MeKellar and Wi 
Buscombe. (Pubi. Dominion 
physical Observatory, Victoriy 
C., Vol. VII, No. 24.) 

You and your future at Aber 
Proving Ground. Information fim 
position openings obtainable 
Civilian Personnel Division, 4 
deen Proving Ground, Marylan/ 

Report of the Naval Ordnance La 
tory, November 1948. 

Cenco News Charts, No. 62. Publis 
by Central Scientifie Company, 
eago, Illinois, and featuring 
article about the American Chen 
Society. 

Highlights. Published by the Easing 
Kodak Company, Rochester, i 
York, and summarizing current “lm 
and information of interest 
shareholders and friends of the im 
pany. 

Farm & Home Science. Publis 
quarterly by the Utah Agricult 
Experiment Station. 


Social Science Researeh Council Ite 
Contains Council news and sf 
social science articles. 

Dow Corning Silwone Note 
(Fluid Series No. 3). _ Iilustri 
bookiet issued by the Dow Com 
Corporation, Midland, Michigi 

A survey of pumping in 
(Highway Research Board 


Report No. ID.) Washing 
D. C.: 2101 Constitution Av! 
1948, 
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